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AZA-BICYCLES WHICH MODULATE THE INHIBTTSOH OF CELL ADHESION 

This invention is directed to aza-btcycfes, their preparation, pharmaceutical compositions 
containing these compounds, and their pharmaceutical use in the treatment of disease states 
5 capable of being modulated by the inhibition of ceii adhesion. 

Ceil adhesion is a process by which cells associate with each other, migrate towards a specific 
target or localise within the extra-cellular matrix. Many of the cell-cell and cell-extracellular 
matrix interactions are mediated by protein Iigands (eg. fibronectin, VCAM-1 and vitronectin) 
10 and their integrin receptors [e.g. oSpi (VLA-S), a4pl (VLA-4) and aVj33]. Recent studies have 
shown these interactions to play an important part in many physiological (e.g. embryonic 
development and wound healing) and pathological conditions {e.g. tumour-cell invasion and 
metastasis, inflammation, atherosclerosis and autoimmune disease). 

1 5 A wide variety of proteins serve as iigands for integrin receptors. In general, the proteins 
recognised by integrins fall into one of three classes: extracellular matrix proteins, plasma 
proteins and ceil surface proteins. Extracellular matrix proteins such as collagen fibronectin, 
fibrinogen, iaminin, thrombospondin and vitronectin hind to a number of integrins. Many of the 
adhesive proteins also circulate in plasma and bind to activated blood cells. Additional 

20 components in plasma that are Iigands for integrins include fibrinogen and factor X, Cell bound 
complement Obi and several transmembrane proteins, such as ig-Iifce cell adhesion molecule 
(ICAM-1,2,3) and vascular cell adhesion molecule (VCAM-1), which are members of the Ig 
superfamily, also serve as cell-surface iigands for some integrins. 

25 Integrins are heterodimeric cell surface receptors consisting of two subunits called a and j3. 

There are at least fifteen different a-sabunits {al-a9, a-L, a-M, a-X, a-IIb, a-V and ot-E) and at 
least seven different j3 (]3l-{J7) subunits. The integrin family can be subdivided into classes based 
on the j5 subunits, which can be associated with one or more u-subuuits. The most widely 
distributed integrins belong to the fil class, also known as the very late antigens (VIA). The 

30 second class of integrins are leukocyte specific receptors and consist of one of three cc-subuntts 
(a-L, a-M or a-X) completed with the p\Z protein. The eytoadhesins a-IIb|J3 and a-Vp*3, 
constitute the tltird class of integrins. 

The present invention principally relates to agents which modulate the interaction of the ligand 
35 VCAM-1 with its integrin receptor a4jil (VLA-4), which is expressed on numerous 



wo mimn 



PCT/GB99A2819 



hematopoietic cells and established cdi lines, including hematopoietic precursors, peripheral and 
cytotoxic T lymphocytes, B lymphocytes, monocytes, thymocytes and eosinophils. 

The integrin a4fil mediates both cell-cell and cell-matrix interactions. Cells expressing o4j31 
5 bind to the earboxy-tenninal cell binding domain (CS - 1 ) of the extracellular matrix protein 

fibronectin, to the cytokine-inducible endothelial ceil surface protein VCAM-1, and to each other 
to promote hemotypie aggregation. The expression of VCAM-1 by endothelial cells is 
uprcgulaled by proinflammatory cytokines such as INF-y, TNF-ce, IL-lfi and IL-4, 

10 Regulation of a4j3 1 mediated cell adhesion is important in numerous physiological processes, 
including T-ceil proliferation, B-ceil localisation to germinal centres, and adhesion of activated 
T-cells and eosinophils to endothelial cells. Evidence for the involvement of VLA-4/VCAM-1 
interaction in various disease processes such as melanoma cell division in metastasis, T-cell 
infiltration of synovial membranes in rheumatoid arthritis, autoimmune diabetes, colMs and 

IS leukocyte penetration of the blood-brain harrier in experimental autoimmune encephalomyelitis, 
atherosclerosis, peripheral vascular disease, cardiovascular disease and multiple sclerosis, has 
been accumulated by investigating the role of the peptide CS-1 (the variable region of fibronectin 
to which o4jJl binds via the sequence Leu-Asp- Val) and antibodies specific for VLA-4 or 
VCAM-1 in various in vitro and in vivo experimental models of inflammation. For example, in a 

20 Streptococcal cell wall-induced experimental model of arthritis in rats, intravenous 
administration of CS-1 at the initiation of arthritis suppresses both acute and chronic 
inflammation (S.M.Wahl et at, JLC!in.Invesi., 1994, 94, pages 655-662}. In the oxazalone- 
sensitised model of inflammation (contact hypersensitivity response) in mice, intravenous 
administration of anti-ct4 specific monoclonal antibodies significantly inhibited (50-60% 

25 reduction in the ear swelling response) the efferent response (P.L.Chishoim et al, JJmmunol., 
1993, 23, pages 682-688). In a sheep model of allergic bronchoconstrietion, HP1/2, an anti-a4 
monoclonal antibody given intravenously or by aerosol, blocked the late response and the 
development of airway hyperresponsiveness (W.M. Abraham et al- J. Clin, invest., 1994, 93 
pages 776-787). 

30 

We have now found a novel group of aza-bkycles which have valuable pharmaceutical 
properties, in particular the ability to regulate the interaction of VCAM-1 and fibronectin with 
the integrin VLA-4 (Q#l). 



35 



WO 00/15612 



PCT/GB99/02819 



aspect, the present invention is directed to aza-bicycies of general 




5 wherein:- 

R* represents; 

(i) R 3 -Z 3 -; 

(ii) r3.iAr 4 -Z 3 -; 

If® R 3 -L 3 ~Ar*.L 4 -Z 3 sor 
10 (iy) R3. L 3. Ar l. L 2.R4. Z 3.; 

R2 represents hydrogen, halogen, lower alkyi or lower alkoxy; 

R 3 represents alkyi, alkenyl, alkynyl, aryl, aryiaikyl, aryialkenyl, arylalkynyl, cycloalkyl, 
cycloalkylalkyl, cycloalkylaikenyl, cycloalkylalkyityl, cycioalkenyl, cycloalkenyialkyl, heteroaryl, 
heteroarylalkyi, heferoarylalkenyi, heteroarylatkynyL heterocycloalkyl or heterocydoalkylalkyl; 
IS R 4 represents an alkylate chain, an aikenylcne chain, or an alkynylene chain; 
R s represents hydrogen or lower alkyi; 

represents hydrogen, alkyi, alkenyl, aryl, aryiaikyl, cycloalkyl, eydoalkyialkyU heteroaryl or 
heteroaryialkyl; 

R 7 and R ?a are each independently hydrogen or lower alkyi; 
20 R8 represents hydrogen, alkyi, aryl, aryiaikyl, cycloalkyl, cycloalkylalkyl, heteroaryl, 
heteroarylalkyl, heterocycloalkyl or heterocycloalkyhdkyl; 

represents alkyi, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, or alkyi substituted by aryl, 
an acidic functional group, cycloalkyl, heteroaryl, heterocycloalkyl, -SfO) m R 3 -C(=0)-NY 4 y5 
or -NY 4 Y 5 ; 

25 R 10 represents hydrogen, R 3 or alkyi substituted with alkoxy, cycloalkyl, hydroxy, mercapto, 
alkylttiioor.NY 4 Y5; 

Rll and R 13 are each independently selected from hydrogen or a group consisting amino acid 
side chains, an acidic functional group, R 3 , -C(=0)-R 3 or -C(«0)-NY 4 Y 5 . or alkyi substituted 
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by an acidic functional group or by R 3 -NY^Y* -NH-Q=0)-R 3 -CH»-R4.NH 2 , 
.C(=0)-Ar^.NHi, -C{«0)-R 4 -C0 2 H t or -C{=0)-NY^Y S ; 

or R 10 and R 11 or R 10 and R 12 together with the atoms to which they attached form a 3- to 

ti-membered heterocyeioaikyl ring; 

R 12 represents Ci^aikyiene, optionally substituted by R 3 ; 

RM represents aikyi, aryl, arylalfcyl, cycloalkyi, cycloalkyiaikyl, heteroaryl, heteroarylalkyl, 
neterocydoalkyl or heterocycloalkylalfcyl; 

A* represents a straight chain Cj. 3 aIkyJei»c linkage optionally substituted by one or more 
groups chosen from alkyi, aryl, arylalkyi, heteroaryl, heteroaryialkyl, imino, oxo, thinxo, or alky! 
substituted by -ZR<> -NY*Y 2 , -C0 2 R 6 or -C{=0)-NY*Y 2 i 
Ar 1 represent-! aryiene or hetcroaryldiyi; 
O represents: 

(j) a direct bond; 

(u) an alkenylene, alkylcnc, alkynylene, cydoalkenylenc, eycloaikytenc, 
heteroaryldtyl, heterocycloalkylene or aryiene linkage each optionally 
substituted by (a) an acidic functional group, cyano, oxo, -S(0) m R 9 f R 3 , 
-C(=0)-R 3 , -C(=O>0R 3 , -N(R8)-€(=0).R 9 , -N(R 8 )-C(«0)-Or9 
-N(R s )-S0 2 -R 9 , -NY^Y 5 or -[C(=O}.N(R 10 )-C(R 5 ){R 11 }] p -C(=O}.NY 4 Y s > or by 
(b) alkyi substituted by an acidic functional group, or by S(0} m R9, 
-C(=0>NY 4 Y 5 or.NY 4 Y5; 

(iii) a -[C{=O)-N(R i0 )-C<R 5 )(R n )]p- linkage; 

(iv) a ~Z 2 -R 12 - linkage; 

(v) £t -C{=0)-CIl2-C(=0}- linkage; 

(vi) a -R 12 *Z 2 -R 12 - linkage; 

(vji) a .C{R 4 ){R 13 )'EC^O)-H(R 10 5-C<rS)(R1 %- linkage; or 

(vm) a -L 5 -lAL 7 - linkage; 
L2 represents a -NR 5 -C<=Z>-NR S -, -C(=ZVNR 5 -, -C{=OK -C{=Z)-0-, -NR s -Cf«ZK -Z-, 
-S<0) m ., -NR5-, -S0 2 -NR s -, ^R 5 -S0 2 - s -NR 5 -C(=OHH .0-C<=0}-, or -0-C(*0)-NR5- 
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l3 represents a heteroaryidiyh .NR5-C(=Z>-NR s -, -C(=Z)-Nr5., -C{^Z>0-, -NRS-CfsZ}-, -Z-, 
-S{G> m -, -NR5-, -SO2-NR 5 -, -NR*-S0 2 - s -NR5.C{^0)-0-, -O~C<=0K or -0-C(=0)-NR 5 - 
linkage; 

L 4 represents a direct bond, an alkylene, alkenylene or alkynyiene chain; 
5 L 5 and L ? each independently represent a direct bond or an alkylene chain; 
represents a cycioalkylene or heterocydoalfcylene linkage; 
Y 1 and Y 2 are independently hydrogen, alkenyl, aifcyi, aryi, arytelkyU cycloaifcyl, heteroaryl or 
beteroaryialkyi; or the group -NY^Y 2 may form a cyclic amine; 

Y 4 and Y 5 are independently hydrogen, alkenyl alky!, alkynyl, aryi, cyeloalkenyi, cydoalkyl, 
10 heteroaryl, heterocycioalkyl, or alkyl substituted by alkoxy, aryi, cyano, cydoalkyl, heteroaryl, 

heterocydoalkyi, hydroxy, ©xo, -NY*Y 2 , or one or more -CG 2 R S or -C{=:0)-NY*Y 2 gr0ttps . or 

the group -NY 4 Y 5 may form a 5- to 7-membered cyclic amine which (i) may he optionally 

substituted with one or more substituents selected from alkoxy, carboxamido, earboxy, hydroxy, 

oxo {or a 5-, 6- or 7-membered cyclic acetal derivative thereof). R i0 ; C») may also contain a 
IS ftirther heteroatom selected from O, S, S0 2 , or NY 6 ; and (iii) may also be fused to additional 

aryl, heteroaryl, heterocydoalkyi or cydoalkyl tings to form a bicyclic or tricyclic ring system; 

Y* represents hydrogen, aikyl, aryi, arylaikyl, -C(=0)-R* 4 .C<=0)-OR 14 or -S0 2 R 14 ; 

Z is an oxygen or sulphur atom; 

Z 1 is C{R 7 ){R 7a ), C(=0) or CH(OH); 
20 Z 2 is O, S(0)„, NR 5 , SONR 5 , C(=0)NRS or c<~o). 

7? is a direct bond, CK», OC(=0), NR 5 C(=0), or SG 2 ; 

m is an integer 1 or 2; 

n is zero or an integer 1 or 2; 

p is zero or an integer 1 to 4; and 
25 Y is earboxy (or an acid bioisostere); 

and the corresponding N-oxides, and their prodrugs; and pharmaceutical!)- acceptable salts and 

solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs, but excluding 

compounds where an oxygen, nitrogen or sulphur atom is attached directly to a carbon carbon 

multiple bond of an aikenyiene, alkynyiene or cycloaikenylene residue, 

30 

In tlie present specification, the term "compounds of the invention " , and equivalent expressions, 
are meant to embrace compounds of general formula (1) as hereinbefore described, which 
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expression includes the prodrugs, protected derivatives of compounds of formula (I) containing 
one or more acidic functional groups and/or ammo-acid side chains, the pharmaceutical!? 
acceptable salts, and the solvates, e.g. hydrates, where the context so permits. Similarly, 
reference to intermediates, whether or not they themselves are claimed, is meant to embrace 
5 their salts, and solvates, where the context so permits. For the sake of clarity, particular 

instances when (he context so permits are sometimes indicated in the text, but these instances are 
purely illustrative and it is not intended to exclude other Instances when the context so permits. 

As used above, and throughout the description of the invention, the following terms, unless 
1 0 otherwise indicated, shall be understood to have the following meanings: - 

"Patient" includes both human and other mammals. 

"Acid biobostere'* means a group which has chemical and physical similarities producing 
15 broadly similar biological properties to a carboxy group {see Lipinski, Annual Reports in 
Medicinal Chemistry, i9&» t 21,p283 "Bioisosterism In Drug Design "; Yun, Hwahak Sekyc, 
1993,33,p576-579 "Application Of Bioisosterisra To New Drug Design"; Zhao, Huaxae Tongbao, 
1995,p34-38 "Bioisosteric Replacement And Development Of Lead Compounds In Drug 
Design"; Graham, Theochem, 1995,343,ply5-I69 "Theoretical Studies Applied To Drug 
20 Design:ab initio Electronic Distributions In Bioisosteres"). Examples of suitable add 

bioisosteres include: -CfcO)-NHOH, -C(=0)-CH 2 OH, -C{=0)-CII 2 SH. -Ci'=0)-NH-CN, suipho, 
phosphoric, alkyisulphonyicarhamoyi, tetrasolyl, arylsulphonyicarbamovl, 
heteroaryisulphonylcarbamoyl, N-meth{*x,vc.arhamoyl, 3-hydroxy-3-cyclobutene-l,2-dione, 
3,S-dioxo-l,2,4-oxadta2olidinyi or heterocyclic phenols such as 3-hydroxyisoxaKoiyl and 
25 3-hydoxy-l-inethyipyrazolyl. 

"Acidic functional group" means a group with an acidic hydrogen within it. The "protected 
derivatives" are those where the acidic hydrogen atom has been replaced with a suitable 
protecting group. For suitable protecting groups see T.W, Greene and P.G.M.Yv"uts in 
30 "Protective Groups in Organic Chemistry" John Wiley and Sons, 1991. Exemplary acidic 
functional groups include carboxyl (and acid bioisosteres), hydroxy, mercapto and imidazole. 
Exemplary protected derivatives include esters of carboxy groups (i.e. -CX^R 14 ), ethers of 
hydroxy groups {i.e. -OR 14 }, shioeihers of mercapto groups (i.e.-SR 34 ), and N -benzyl 
derivatives of imidazoles. 
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"Acyl" means an H-CO- oralkyl-CO- gronp in which the aJkyl group is as described herein. 

"Acylamino" is an acyi-NH- group wherein acyi is as defined herein. 

5 "Alkeny!" means an aliphatic hydrocarbon group containing a carbon-carbon double bond and 
which may be straight or branched having about 2 to about 15 carbon atoms in the chain. 
Preferred alkenyl groups have 2 to about 3 2 carbon atoms in the chain; and more preferably 
about 2 to about 4 carbon atoms in the chain. "Branched", as used herein and throughout the 
text, means that one or more lower alkyl groups such as methyl, ethyl or propyl arc attached to a 
10 linear chain; here a linear alkenyl chain, "Lower alkenyl" means about 2 to about 4 carbon 
atoms in the chain which may be straight or branched. Exemplary alkenyl groups include 
ethenyl, propenyk n-butenyi, i-butenyl, 3-methylbut-2-euyl, n-pentenyi, heptenyi, octenyl, 
cyelohexylbutenyl and decenyk 

15 "Alkenylene" means an aiiphatic bivalent radical derived from a straight or branched alkenyl 

group, in which the alkenyl group is as described herein. Exemplary alkenylene radicals include 
vinylene and propylene. 

"Alkoxy" means an aikyl-O- group in which the alkyl group is as described herein. Exemplary 
20 alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, n~butoxy and heptoxy. 

"Alkoxycarbonyl" means an alkyl-O-CO- group in which the alkyl group is as described herein. 
Exemplary alkoxycarbonyl groups include methoxy- and ethoxycarbonyl. 

25 "Alkyl" means, unless otherwise specified, an aliphatic hydrocarbon group which may be 
straight or branched having about 1 to about 15 carbon atoms in the chain optionally 
substituted by alkoxy or by one or more halogen atoms. Particular alkyl groups have from 1 to 
about 6 carbon atoms. "Lower alkyl" as a group or part of a lower alkoxy, lower alkylthio, 
lower alkylsulphinyl or lower alkylsulphonyJ group means unless otherwise specified, an 

30 aliphatic hydrocarbon group which may be straight or branched having about 1 to about 4 
carbon atoms in fee chain. Exemplary alkyl groups include methyl, ethyl, n-propyi, s-propyl, 
n-butyl, s-butyl, i-bulyi, n-pentyt 3-pentyh heptyL oetyl, nonyl, decyl and dodecyl. 
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'♦Alkylenc" means an aliphatic bivalent radical derived from a straight or branched Chalky! 
group, in which the alkyi group is as described herein. Exemplary alkylcne radicate include 
methylene, ethylene and trmwthylene. 

"Alkyienedioxy" means an -O-alkybO- group in which the alkyi group is as defined above. 
Exemplary alkylenedioxy groups include methySencdioxy and ethylencdioxy. 

"AIkyls«lpWnyl" means an alkyl-SO- group in which (he alkyi group is as previously described. 
Preferred aikylsulphinyi groups are those in wtricb the alkyi group is C 3 . 4 alkyl. 

"Aikylsulphonyr means an aikyi-S0 2 - group in which the alkyi group is as previously 
described. Preferred alky {sulphonyl groups arc those in which the alkyi group is Chalky!. 

"Alkylsulphonylcarbamoyl" means an aikyl-S0 2 -NH-C{«0)- group in which the alkyi group is 
as previously described. Preferred alkylsulphonylcarharaoyl groups are those in which the alkyi 
group is € j.4alkyi. 

"Alkylthto" means an alkyl-S- group in which the alkyi group is as previously described. 
Exemplary alkyithio groups include methylthio, ethylthio, isopropylthio and heptylthio. 

"Alkynyi" means an aliphatic hydrocarbon group containing a carbon-carbon triple bond and 
which may be straight or branched having about 2 to about IS carbon atoms in the chain. 
Preferred alkynyi groups have 2 to about 12 carbon atoms in the chain; and more preferably 
about 2 to about 4 carbon atoms in the chain. Exemplary alkynyi groups include ethynyl, 
propynyi, n-b«tynyi } l-butynyl, 3»methylbut-2-ynyl, and n-pentynyl. 

"Alkynyiene" means an aiiphatic. bivalent radical derived from a € 2 . 6 alkynyl group. Exemplary 
alkynylene radicals include ethynyieae and propynytene. 

"Amino acid side chains" means the substituent found on the carbon between the amino and 
carfaoxy groups in a-amino acids. For examples of "protected derivatives" of amino acid side 
chains, see T.W, Greene and P.CM.Wuts in "Protective Groups in Organic Chemistry" John 
Wiley and Sons, 1991. 
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"Aroyl" means an aryi-CO- group in which the aryl group is as described herein. Exemplary 
aroyl groups include benzoyl and 1- and 2-naphthoyt. 

"Aroyiammo" is an aroyl-NH- group wherein aroyt is as previously defined. 

"Aryl" as a group or part of a group denotes: <l> an optionally substituted monocyclic or 
multfcydic aromatic carboeyclte moiety of about 6 to about 14 carbon atoms, such as phenyl or 
naphthyk or (ii) an optionally substituted partially saturated maiticyclic aromatic carbocyclie 
moiety in which an aryl and a cycioalkyl or cycloalkenyl group are fused together to form a 
cyclic structure, such as a tetrahydronaphthyl, indenyl or indanyi ring. Aryl groups may be 
substituted with one or more aryl group substituents which may be the same or different, where 
"aryi group suhstituent" includes, for example, acyl, aeylamino. alkoxy, aikoxycarbonyi, 
alkyienedioxy, atkylsulphrayl, alkyisulphonyi, alkylthio, aroyt aroylamino, aryl, arylalkyloxy, 
aryjalkyloxycarbonyl,aryialkylthio, aryloxy, aryloxycarhonyl, arylsulphinyf, arylsulpbonyl, 
arylthio, carboxy, cyano, halo, hcteroaroyl, heteroaryl, hcteroaryialkyfoxy, heteroaroylamino, 
hetcroaryioxy, hydroxy, nitre, trifluoromethyl, Y^N-, Y < Y 2 NCO, YMAaO** 
YlY2N-C 2 - 6 aikyiene-7A {where Z* is O, NR« or S(0) n }, a!ky1C{«0>YlN-, alkylSOj-Y^N- or 
alkyl optionally substituted with aryl, heteroaryl, hydroxy, or Y 3 Y 2 N-. 

"Arylalkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl are as previously 
described. Preferred arylalkenyis contain a lower alkenyl moiety. Exemplary arylaikenyi 
groups include styryl and phenylallyl. 

" Aryiaikyl" means an aryl-alkyi- group in which the aryl and alkyl moieties are as previously 
described. Preferred aryialkyl groups contain a Chalky! moiety. Exemplary aryialkyl groups 
include benzyl, 2-phenethyl and naphthienemethyl. 

"Arylalkyloxy" means an aryUdkyl-O- group in which the aryialkyl groups is as previously 
described, Exemplary arylalkyloxy groups include benzyloxy and 1- or Z-naphthafeneniethoxy. 

"ArylaBtyie«ycarboiiyi" means an arylalkyl-O-CO- group in which the aryialkyl groups is as 
previously described. An exemplary aryialkyloxycarbonyi group is benxyioxycarbonyi, 

"Arylaikytthio" means an arylalkyl-S- group in which the aryialkyl group is as previously 
described. An exemplary aryialkylthio group is bemyHhto. 
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"Arytefeynyl" means an aryi-aikynyl- group in which the aryl and alkynyl are as previously 
described. Exemplary arylalkynyl groups include phenylethynyl and 3-phenylhut-2-ynyl. 

5 » Arylcne' ' means an optionally substituted bivalent radical derived from an aryl group. 
Exemplary arylene groups include optionally substituted phenyiene, naphthylene and 
mdanyfeme. When Ar* is aryiene this may particularly reprcse.it an optionally substituted 
phenylene. Suitable substituents include one or more "aryl group sufestitaents" as defined 
above, particularly halogen, methyl or raethoxy. 

10 

"Aryloxy" means an aryl-O- group in which the aryi group is as previously described. 
Exemplary aryloxy groups include optionally substituted phenoxy and naphthoxy. 

"Aryloxycarbonyi*' means an aryl-O-COO)- group in which the aryl group is as previously 
IS described. Exemplary aryloxycarbonyl groups include phenoxyearbonyi and 
naphthoxycarbonyl. 

"Aryisulphinyl" means an aryl-SO- group in which the aryl group is as previotisiy described. 

20 "Arylsulphonyl" means an aryl-S0 2 . group in winch the aryl group is as previously described. 

"Aryisulphonykarbamoyl" means an aryl-S0 2 -NH-C{==0)- group in which the aryl group is as 
previously described, 

25 "Arylthio" means an aryl-S- group in which the aryl group is as previously described. 
Exemplary arylthio groups include phenylthio and naphthyllhio- 

"Azahcteroaryr means an aromatic carbocyclfc moiety of about 5 to about 10 ring members in 
which one of the ring members is nitrogen aud the other ring members arc chosen from carbon, 
30 oxygen, sulphur, or nitrogen. Examples of azaheteroaryl groups include pyridyi, pyrimtdinyl, 
quinolinyl, iswpnnoimyi, quinazoiinyl, imidazolyl, and benzimidazolyL 

"Azaheteroaryldiyr' means an optionally substituted bivalent radical derived from a heteroaryl 
group. 

35 
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"Cycik amine'' means a 3 to 8 membered monocyclic cycioalkyi ring system where one of the 
ring carbon atoms is replace*! by nitrogen and which {>) may optionally contain an additional 
heteroatom selected from O, S or NY* (where Y* is hydrogen, alkyl, arylalkyi, and aryl) and (ii) 
may be fused to additional aryl or heteroaryl ri«g to form a bieyctic ring system. Exemplary 
cyclic amines include pyrrolidine, piperidine, morphoiine, pipera/ine, mdoline and pyrindoline. 

"Cydoalkenvr 1 means a non-aromatic monocyclic or muttfcydle ring system containing at least 
one carbon-carbon double bond and having about 3 to about 10 carbon atoms. Exemplary 
monocyclic cycloalkenyS rings include cydopentenyl, cyciohexenyl or cyclohcptcnyl. 

"Cycloalkenylalkyi" means a cydoalkenyl-aikyb group in which the cycloaikenyl and alkyl 
moieties areas previously described. Exemplary cycloalkenylalkyi groups include 
cyclopentenylmethyt, cydohexenylmethyi or cycloheptenyimethyl. 

"Cycloalkenylene" means a bivalent radical derived from an unsaturated monocyclic 
hydrocarbon of about 3 to about W carbon atoms by removing a hydrogen atom from each of 
two different carbon atoms of the ring. Exemplary cycloalkenylene radicals include 
cyclopentenyiene and cydohcxenyiene. 

"Cycioalkyi" means a saturated monocyclic or bicyclic ring system of about 3 to about W carbon 
atoms optionally substituted by oxo. Exemplary monocyclic cycloaikyl rings include 
€3.§cyeioaikyl rings such as eyeiopropyh cyckmentyl, cyciohexyl and cycloheptyl. 

"CydGatkylalkenyr means a eydoalkyl-aikcnyi- group in which the cydoalkyl and alkenyl 
moieties are as previously described. Exemplars' monocyclic cydoalkylalkenyl groups inciude 
cyclopentyhinylene and cyclobexylvinylene. 

"Cydoaikylalkyi" means a cycloalkyMkyl- group in which the cycioalkyi and alkyl moieties are 
as previously described. Exemplary monocyclic eycloafkySalkyl groups include 
eyciopropylmcthyl, cydopentylmethyl, cydoh^yimethyl and cycloheptylmetfiy!. 

"Cycloalkylaikynyl" means a cycloaikyl-alkynyi- group in which the cydoalkyl and alkynyl 
moieties are as previously described. Exemplary monocyclic cycloalkylaikynyl groups include 
CYcSopropylethyoyl, cyclopentyletbynyl and cydohexylethynyi. 
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"Cycioalkylene" means a bivalent radical derived from a saturated monocyclic hydrocarbon of 
about 3 to about 10 carbon atoms by removing a hydrogen atom from each of two different 
carbon atoms of the ring. Exemplary eycioalkeuylenc radicals include cyclopentylene and 
cyclohexylene. 

"Halo" or "halogen" means fiaoro, chloro, bromo, or todo. Preferred are fluoro or chloro. 

"Heteroaroyi" means a heteroai? group in which the heteroaryl group is as described 
herein. Exemplary groups include pyridylcarbonyl. 

"Heteroaroylamino" means a heteroaroyl-NH- group in which the heteroaryl moiety are as 
previously described. 

"Heteroaryl" as a group or part of a group denotes: (i) an optionally substituted aromatic 
monocyclic or multicyclk organic moiety of about 5 to about 10 ring members in which one or 
more of the ring members is/are element**) other than carbon, for example nitrogen, oxygen or 
sulphur (examples of such groups include l*n«midazolyh benzthiazoiyi, fury], imidazolyi, 
indolyl, indolizinyl, isoxazolyi, isoquinolinyl, isothiazoiyl, oxadiazolyl, pyrazinyl, pyridaztnyl, 
pyrazolyi, pyridyi, pyrimidmyl, pyrroiyl, quinazoiinyi, quinolinyl, l^thiadiazolyl, thiazolyl, 
tldenyl and triazolyl groups, optionally substituted by one or more aryl group substituents as 
defined above); {») an optionally substituted partially saturated muiticyclic heteroearbocyclk 
moiety in which a heteroaryl and a cycloalkyl or cycloalkenyl group are fused together to form a 
cyclic structure (examples of such groups include pyrindanyl groups). Optional substituents 
include one or more "aryl group substitute" as defined above. When R* or L* contains an 
optionally substituted heteroaryl group this may particularly represent an optionally substituted 
"axaheteroaryl" group. 

"Heteroarylalkenyi" means a heteroaryl-alfcenyl- group in which the heteroaryl and alkenyl 
moieties are as previously described. Preferred heteroarylalkenyi groups contain a lower 
alkenyl moiety. Exemplary heteroarylalkenyi groups include pyridylethenyi and pyridylaliyl. 

" Heteroarylalkyl" means a heteroaryl-alkyi- group in which the heteroaryl and alkyl moieties 
are as previously described. Preferred heteroarylalkyl groups contain a Chalky! moiety. 
Exemplary heteroarylalkyl groups include pyridyimethyh 
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"Heteroarylalfcyloxy'' ™&™ « heteroarylalkyl-O- group in which the heteroarylalkyl group is 
as previously described. Exemplary teteroaryloxy groups include optionally substituted 
pyridylmethoxy. 

"Heteroarylalkynyl" means a heieroaryl-alkynyl- group in which the heteroaryi and alkynyl 
moieties are as previously described. Exemplary heteroarylalkenyl groups include 
pyridylethynyi and 3-pyridyibut-2.ynyl- 

"Hetcroaryidiyl" means a bivalent radical derived from an aromatic monocyclic or multicyciic 
organic moiety- of about 5 to about 10 ring members in which one or more of the ring members 
is/are element® other than carbon, lor example nitrogen, oxygen or sulphur, and optionally 
substituted by one or more "aryl group sttbstituemV ' as defined above. When Ar* is an 
optionally substituted heteroaryidiyi group this may particularly represent an optionally 
substituted "azahcteroaryldiyi" group. 

"Heteroaryloxy" means an heteroaryl-O- group in which the heteroaryl group is as previously 

loxy. 



"Heteroaryisulphonykarbamoyr means a heteroaryl-S0 2 -NH-C{=0)- group in which the 
heteroaryl group is as previously described. 

"Heterocycloalkyl" means: (i) a cydoalkyl group of about 3 to 7 ring members which contains 
one or more heteroatoms selected from O, S or NY* and which may optionally be substituted by 
oxo; {ii} an optionally substituted partially saturated multicyciic heteroearbocyclic moiety in 
which an aryl {or heteroaryl ring) and a heterocycloalkyl group are fused together to form a 
cyclic structure (examples of such groups include chromanyl. dihydrobenzofuranyl, indolinyl 
and pyrindolinyl groups). 

••Heterocycloalkylalkyt" means a heterocycloalkyl-alkyi- group in which the heterocycloalkyl 
and alfeyl moieties are as previously described. 

"Heterocydoalkylene" means a bivalent radical derived from a saturated monocyclic 
hydrocarbon of about 5 to about 7 atoms, which contains one or more heteroatoms selected from 
O, S or NY 3 and is optionally substituted by oxo, by removing a hydrogen atom from each of two 
different carbon atoms of the ring, or when NY 3 is NH by removing a hydrogen atom from one 
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carbon atom of the ring and a hydrogen atom from the NH, or when the ring contains two NY^ 
heteroatoms and NY 3 is NH by removing a hydrogen atom from both nitrogen atoms. When L* 
is a betei ocycloaikylene group this may particalariy represent a bivalent radical derived 
pyrrolidine, especially 3,4-pyrrolitlinediyh 

"Prodrug" means a compound wMeli is convertible in vivo by metabolic means (e.g. by 
hydrolysis) to a compound of formula (I), including N-oxides thereof. For example an ester of a 
compound of formula (1) containing a hydroxy group may be convertible by hydrolysis jnjvjvo to 
the parent molecule. Alternatively an ester of a compound of formula (I) containing a carboxy 
group may be convertible by hydrolysis in vivo to the parent molecule. 

Suitable esters of compounds of formula (I) containing a hydroxy group, are for example 
acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, 
fumarates, maieates, methylencbis-^hydroxynaphtlmates, gentisates, isethionates, 
di-p-toluoyitartrates,methanesulphonates,ethanesuiphonates, henzenesulphonates, 
p-taluenesulphonates, cyclohexylsulphamates and quinsies. 

Suitable esters of compounds of formula (T) containing a carboxy group, are for example those 
described by FJXemwcber, Drug Metab. Res., 1987, IS* page 379. 

Suitable esters of compounds of formula (I) containing both a carboxy group and a hydroxy 
group within the moiety -L*-Y, include lactones, formed by loss of water between said carboxy 
and hydroxy groups. Examples of lactones include caprolactones and butyrolactones. 

An especially useful class of esters of compounds of formula (I) containing a hydroxy group, may 
he formed from add moieties selected from those described fay Bundgaard et ah, J. Med. Chera., 
1989, 32 , page 2503-2507, and include substituted faminomethyO-henzoates, for example 
dialkyhimtno-methylbenzoates in which the two alkyl groups may be joined together and/or 
interrupted by an oxygen atom or by an optionally substituted nitrogen atom, e.g. an alkylated 
nitrogen atom, more especially (morpholmo-mcthyfjbenzoates, e.g. 3- or 
4«{roorphoUnomethyi}-bcnzoates, and (4.aikyipipera2in4-yl)feenzoatcs, e,g, 3- or 
4-(4-alkyiptpera2m-l-yi)t>enzoates. 



Where the compound of the invention contains a carboxy group, or a sufficiently acidic 
bioisostere, base addition salts may be formed and are simply a more convenient form for use; 
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ami in practice, use of the salt form inherently amounts to use of the free acid form. The bases 
which can be used to prepare (he base addition salts include preferably those which produce, 
when combined with the free acid, pharmaceutic acceptable salts, that is, salts whose cations 
are non-toxic to the patient in pharmaceutical doses of the salts, so that the beneficial inhibitory 
effects inherent in the free base are not vitiated by side effects ascribable to the cations. 
Pharmaceutical acceptable sails, including those derived from alkali and alkaline earth metal 
salts, within the scope of the invention include those derived from the following bases: sodium 
hydride, sodium hydroxide, potassium hydroxide, calcium hydroxide, aluminium hydroxide, 
lithium hydroxide, magnesium hydroxide, zinc hydroxide, ammonia, ethyienedlamine, N-methyh 
glucarainc, lysine, argmine, ornithine, choline, 

N^-dibenzyieihylenediamine, chloroprocainc, dieihauolamine, procaine, 
NW.ylphenethyiamme, diethylamine, piperassine, tri S <hydroxymethyI)ami R ornethane, 
tetramethyiammonium hydroxide, and the like. 

Some of the compounds of the present invention «re basic, and such compounds are useful in the 
form of the free base or in the form of a pfc«nnaceuticaiiy acceptable acid addition salt thereof. 

Acid addition salts are a more convenient form for use; and in practice, use of the salt form 
inherently amounts to use of the free base form. The acids which can be used to prepare the acid 
addition salts include preferably those which produce, when combined with the free base, 
pharmaceutical^ acceptable salts, that is, salts whose anions are non-toxic to the patient in 
pharmaceutical doses of the salts, so that the beneficial inhibitory effects inherent in the free 
base arc not vitiated by side effects ascribable to the anions. Although pharmaceutical!? 
acceptable salts of said baste compounds are preferred, all acid addition salts are useful as 
soorees of the free base form even ir the particular salt, per se, is desired only as an intermediate 
product as, for example, when the salt is formed only for purposes of purification, and 
identification, or when it is used as intermediate in preparing a pharmaceutical!? acceptable salt 
by Son exchange procedures. Pharmaceutical acceptable salts within the scope of the invention 
include those derived from mineral acids and organic acids, and include hydrohalidcs, e.g. 
hydrochlorides and hydrobromides, sulpliates, phosphates, nitrates, sulphamates, acetates, 
citrates, lactates, tartrates, malonntes, oxalates, salicylates, propionates, succinates, fumarates, 
maieates, niethylene-bis-b-hydroxynaphthoates, geniisates, isethionates, di-p-toluovltartrates, 
methane-suiphonatcs, etbanesulphonates, benzenesulphonates, p-toiuenesulphonates, 
cyclohexylsiiiphsuoates and quinates. 



WO 00/15612 



PCT/GB99/02S19 



id 



As well as being useful in themselves as active compounds, salts of compounds of the invention 
are useful for the purposes of purification of the compounds, for example by exploitation of the 
solubility differences between the salts and the parent compounds, side products and/or starting 
materials by techniques well known to those skilled in the art. 

5 

With reference to formula (I) above, the following are particular and preferred groupings: 

0 may particularly represent a group r3-?A in which Z 3 is as defined above, especially C(=0), 
and R 3 is as defined above, especially (i) optionally substituted aryi, such as optionally 

10 substituted phenyl [preferred optional suhstituents include aryloxy, cyano, halo (e.g. chloro or 
fluoro), lower alkoxy (e.g. methoxy), lower alkyl (e.g. methyl), nitro and perfluoroloweraikyl (e.g. 
trifluoromethyl)], («) optionally substituted heteroaryl, such as isoquinoUnyl, isoxazolyl, 
pyrazoiopyrimidinyl, pyridyl, pyrimidinyt, quinolinyl, thiazolyl and triasolyl, each optionally 
substituted by one or more aryl group suhstituents as described hereinbefore [preferred optional 

15 suhstituents include aikyl-C<=OK aryl, cyano, halo, (e.g. chloro or fluoro), lower alkoxy (e,g. 
methoxy), lower alky! (e.g. methyl), lower alkyisulphonyl, lower alkylthio, nitro and 
perfluoroioweralkyl (e* trifluoromethyl)) or (in) optionally substituted arylalkyl in which the 
aryl group is optionally substituted by one, or preferably two aryl group suhstituents {preferred 
optional suhstituents include halo, hydroxy and methoxy). R 1 may particularly represent a 

20 group R 3 -C{-0)- in which R 3 is a substituted aryi selected from 2-chlorophenyl, 5-cMoro-2- 
cyanophenyl, 2-chloro-f>-methylphenyl, 2,6-dkhtorophenyl, 2,6-difluoropheuyi, 4-fluoro-2- 
trifluoromethyl, 2-methyI~4-nitrophenyI, 2-raclhyl-S-nitrophenyl, 2-nitrophenyl, 3-ratrophenyl, 
2-pheitoxyphenyl or an optionally substituted heteroaryl selected from cjuinolin-4-yl, Ssoquinolm- 
2-yI, 2,4-pyridjn.3-yl,2^dimetbyJ-44rifluoroniethyipyridin-3-yl, 4-trifluoromethylpyridin3-yl, 

25 2-phenyl-4-methyi- I,2,3-trlazol-5-yl, 3,5-dimethylisoxazob4>yl, 2,?-<Hmethyipyrazoio- 
[l^-a3pyrimldin-6-yl 5 2-isopropyl-4-mcthytthtazob5-yl, 4-trifiuoromcthyipyrsmidin-5»yl, 
4-hydroxybenzyI, 3-chloro- 4-hydroxybenzyl, 3»fiuoro-4-hyclroxybe»7,yi f and 4-hydrosy-3- 
jnethoxybenzyl. 

30 Rl may also particularly represent a group R 3 -lAAr*-lAz 3 - in which Z 3 is as defined above, 
especially C(«0); L 4 represents a straight or branched C^alkylcoc chain, more particularly a 
straight C^alkylene chain such as methylene or ethylene, preferably methylene; Ar* is an 
optionally substituted phenylene, such as optionally substituted nv or p-phenylcne, preferably 
optionally substituted p-phenyteite, niore preferably a 3-substituted p-phenylene, in which the 
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substitaent is oriho to the R 3 -lA group, (preferred optional substituents include halo, 
C 3 . 4 alkyl, C^alkoxy, Ci^alkylthto, C^alkylsuiphinyi and Cj^alkyisulphonyl, especially 
chloro, methyl, methoxy, meUtylthio, methylsalphmyl and methyisulphonyl), or Ar* is an 
optionally substituted heteroaryldiyi, such as optionally substituted azaheteroaryidiyi, (eg. 
optionally substituted pyridinediyl, preferably a p-pyridiuediyl), where the optional substituents 
include Cj. 4 alkyi and C M aikoxy, especially methyl and method, more preferably a 
pyridine-2,5-diyl, in which the R 3 -L 3 - group is adjacent to the pyridyl nitrogen atom, and which 
is substituted in the 4- or 6-position with a methyl ormethoxy group; L 3 represents a 
-NH-€f«0}-NH- linkage; and R 3 is as defined above, particularly an optionally substituted aryl 
group {such as optionally substituted phenyl) or an optionally substituted heteroaryl (such as 
optionally substituted pyridyl), and is preferably 2- or 3-methvfcor methoxy)phenyl, more 
preferably 2-methylphenyl, or 3-methyl-2-pyridyi. 

Rl may also particularly represent a group R^W-lAZ^ in which: Z 3 is as defined above, 
especially C(=0); L 4 represents a straight or branched Cj^aikyiene chain, more particularly a 
straight Ci. 4 alkyiene chain such as methylene or ethylene, preferably methylene; Ar* is an 8 to 

10 numbered bicydic system ^ k jT^j ™ which (i) ring (^T) is a 5 or « mcmbcred 

optionally substituted heterocycle, preferably a 5 membered heteroaryl ring, (it) ring 

a 5 or 6 membered optionally substituted heterocycle or an optionally substituted benzene ring, 
preferably a benzene ring, fm) each ring is optionally substituted by one or more "aryl group 
substituents" as defined above, (iv) the two rings are joined together by a carbon-carbon linkage 

or a carbon-nitrogen linkage, and f^T j[^) is P referab *y ******* 

bcnzoxazolyl or optionally substituted benzimidazotyl, each f more particularly ring ^ B 

optionally substituted by one or more "aryl group substituents" as defined above [examples of 
particular aryl group substituents include lower alkyl (eg. methyl), lower alkoxy (e.g. methoxy), 
amino, halogen, hydroxy, lower aikylthio, lower alky Isu J phinyl, lower alkylsulphonyl, nitro or 
trifluoromethyl l; L 3 represents NR$ especially NH; and R 3 is as defined above, particularly 
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optionally substituted aryl, such as a 2-substituted phenyl, [examples of particular aryl group 
substiluents include lower alky! (eg. methyl), lower aUwxy (e.g- methoxy), halo (e.g. ftuoro or 
chloro) and Y l Y 2 N- <e.g. dimelbylammo}), and is preferably 2-roethyiphenyl. 

5 R* may also particularly represent a group r3-L W-lA-Z3- j„ which: Z 3 is as defined above, 
especially C{«0)? L 4 represents a straight or branched Ci.gatkylene chain, more particularly a 
straight C^alkylene chain sach as methylene or ethylene, preferably methylene; Ar 1 is an 
optionally substituted phenylenc, such as optionally substituted m- or p-phenylene, preferably 
optionally substituted p-phenylene, more preferably a 3-substituted p-phenyiene, in which the 

10 stibstituent is ortho to the tt^-lA group, (preferred! optional substituents include chloro, 

Cj^alkyl, C^alkoxy, Cj^alkjlthio, Cj. 4 alkylsulphtnyl and C^alkylsulphonyl, especially 
chloro, methyl, methoxy, methylthio, memylsuiphinyi and methylsulphonyl), or Ar* is an 
optionally substituted heteroaryldiyi, such as optionally substituted azaheteroaryldiyl, (e.g. 
optionally substituted pyridinedtyl, preferably a p-pyridinediyl), where the optional substitnents 

15 include Cj.4alk.yl and Cj. 4 alkoxy, especially methyl and methoxy, more preferably a 

pyrkiine-2,5-dtyl, in which the R 3 -lA group is adjacent to the pyridyi nitrogen atom, and which 
is substituted in the 4- or 6-position with a methyl or methoxy group; L 3 represents -C(«G)-NH- 
and R 3 is heteroeyeloalkyi, more particularly a bicyciic amine containing 940 atoms, especially 
indolinyl. 

20 

R 2 may particularly represent hydrogen. 

R 2 may also particularly represent lower aikyl, (e.g. methyl), 

25 R 2 may also particularly represent lower atkoxy {e.g. methoxy). 

A 1 may particularly represent an tinsubstituted straight chain C^alkylene linkage, i.e. 
methylene, ethylene and trimethylene, especially methylene or ethylene. 

30 Z 1 may particularly represent C<R 7 )<R 7a ), especially %vh«re R 7 and R 7a are both hydrogen. 
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L» may particularly represent an optionally substituted aikylene linkage, especially optional!}' 
substituted ei hylene or propylene, preferably optionally substituted ethylene. Preferred 
optional substiiuents include iower alkyi, aryl, heteroaryl, -N(R 8 )-0(=O)-R 9 , 
-N(R«)-C{-0)-OR9 . N (r8)-S0 2 -R 9 > -NY 4 Y* and 4a«0)-N(R»«)-C{RS)(Rll}Jp-C(=0)-NY4Y5 
or alkyi snb.tlt.ited by carboxy (or an add bioimsterc), -ZH, -ZR^ -C(=0)-NY^'5 or „ NY 4 Y 5. 
f 

In one preferred embodiment L l is a group — C— CHj- [where R* is hydrogen or lower 

alkyi (e.g. methyl) and R* s represents hydrogen or lower alkyi, or where R s is hydrogen and 
RlS represents aryl, heteroaryl, .N(R^C(*0>-R» -N(R8>CC«0)-0R9 -N<r8)-S0 2 -R9 -NY*** 
or .[C(=0}-N(R i<) )-€(R 5 )(R n )]p-C<=0)-NY 4 Y5, or a ] k yl substituted by carboxy (or an add 
bioisostere), -ZH, -ZR 3 , -C(=0}-NY<*Y5 or -NY^Y*], and is more preferably a group 
CH-CH— , particularly — CH-CHj- [where R !S represents hydrogen, lower alkyi, 

aryl, heteroaryl, ,N(R«>C(»0)-R9 . N {r8).CM».OR> -N(R8>SO r R9 or -NY 4 Y 5 or alkyi 
substituted by carboxy, -OH, -OR3 or .C(=0)-NY*Sr% In another preferred embodiment L* is 
K S 

, gmup ™ CH _4 [where R 5 is hydrogen or lower alkyi (e.g. methyl) and R^» represents 

5 .Us, 



tower aikyl, or where R 5 is hydrogen and R I5a represents aryl, heteroaryl, -N{R s }-C(=0}-R 9 , 
-N(r8)-C(=0)-OR9 -N{R S )-S0 2 -R9, -NY^Y* or -[C(=0)-N(Ri»)-C(R5)(Rli)]p-C{ ::: 0).NY i tY5 
or alky! substituted by carboxy (or an add bioisosiere), -ZH, -ZR^, -CC^O-NY^ or . m 4yS h 
and is more preferably a group CH— CH particularly ™~CH r CH'- [where R** a 

represents -NCR^-CW-R 9 , or -N{rS)-S0 2 .R9]. 

L l may afc 0 particularly represent an nnsabstituted alkenylene linkage, especially vinylene. 



L 1 may also particularly represent a -Z 2 -R 12 - linkage, such as -0-CH 2 -, -S(0) n -CH2«, 
-S{0} fl -CH.2-CH 2 -, or espedally -NH~CI1 2 -, 
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Ll may also particularly represent a -lAlMJ- linkage, in which (i) L 5 and L 7 are both a direct 
bond and l/> is optionally substituted heterocycioalkylenc, such as pyrroHdindiyi, especially 
S^pyrrolidindiyl, or cydoalkylene, sucli as cydopentyl, fii) L$ is alkylene, such as methylene, t « 
S is cycloalkylene, such as c, clopentyl, and is a direct bond, or (iii) I? is a direct bond, L« is 
cydoalkylene, such as eydopentyl, and L 7 is aikylene, such as methylene. 

Y may particularly represent carboxy. 

10 it is to he understood that this invention covers all appropriate combinations of the particular 
and preferred groupings referred to herein. 



A particular group of compounds of the invention are compounds 



K 

O B ; 

wherein:- 

r! represents a group selected from : 
(>) R 3 - 
(U) r3-L 2 -R 4 - 

(iii) R3. L 3. Ar l_iA 

(iv) rS-lW-IAR 4 - 

[where: 

R 3 is a i k yi t aikenyl, alkynyl, aryl, arylaikyl, aryiaikenyl, aryblkynyl. cycloalkyi, cycioaikyialkyk 
eydoalkylalkenyi, cycloaikylalkynyl, cydoaikenyl, cydoalkcnylaikyi, heteroaryl, 
hctcroarylaikyl, heteroarylalkenyl, hetcroarylalkynyl, heterocycloaikyl or heterocycioalkylalkyl; 
1,2 represents a -NR5-a=Z)-NR 5 -, -C(=Z)-NR^ -Cf~OK -C(*Z}-0-, -NRS.C<«ZK -Z-, -SO, 
-SO r , -NR5., .S0 2 -NR5-, -NR5.S02-, -NR5-CC==0)-0-, «0-C(-(>K or -0-C(=C))-NR5- [in , 
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V> represents a heteroaryldfyl, heteroeycioalkykne, -NR 5 -C<=Z)-NR5-, -C{=Z)-NR 5 -, .C<=2M>-, 
-NR S -C(-ZK -SO-, -SG 2 -. -N1P-, -S0 2 -NR$-, . N r5.S0 2 -, .NRS-C>0K>-, -0-C<=0)-, or 
-0-C{=0)-NR 5 - linkage; 

L 4 is a direct bond, an alkyiene, alkcnylene or alkynyiene chain, or a .L 5 -NR S - linkage; 
1,5 is a direct bond or an alkyiene chain; 

R4 ^ an alkyiene chain, an aikenyienc chain, or an alkynyiene chain; 

R 5 is hydrogen or lower aikyl; 

Ar 1 fephenyleneorheteroaryldiyl; ant! 

Z represents an oxygen or sulphur atom; 

but excluding compounds where an oxygen, nitrogen or sulphur atom is attached directly to a 
carbon carbon multiple bond of an alkenyleneor alkynyiene residue]; 
R2 represents hydrogen, halogen, lower aikyl or lower slfcnxy; 

A 1 represents a straight chain C^aikykne linkage optionally substituted by one or more 
groups chosen from aikyl, aryl, arylalkyl, heteroaryi, heteroarylalkyl, imino, oxo, thioxo, or aikyl 
substituted by -ZR 6 , -NY*Y 2 , -C0 2 R ti or -C(*0)-NY*Y 2 [where; R 6 is hydrogen, aikyl, alkenyl, 
aryl, arylalkyl, cycloalkyl, cydoaikyiaikyl, heteroaryi or heteroarylalkyl; and Y* and Y 2 are 
independently hydrogen, alkenyl, aikyl, aryl, arylalkyl, cycloalkyk heteroaryi or heteroarylalkyl; 
or the group -NY*Y 2 may form a heterocycloalkyl group] ; 

Z 1 represeols C(R 7 )<R 7a ) or C(=0) {where R 7 and R 7a are each independently hydrogen or 
lower aikyl }; 



(i) a direct bond; 

{{}} an alkcnylene, alkyiene, alkynyiene, cycloalkenylene, cycioalkyiene, 
hetcroaryldiyl, heterocycloaikylene or aryiene linkage each optionally 
substituted by (a) an acidic functional group (or corresponding protected 
derivative), R* -CM»-R 3 , -N(R8).C{=0)-R^, -N(R 8 )-C(*0}-OR 9 , 
.N(R8}-S0 2 -R 9 , 4C{«O}-N{R10}-C(R5){RH}] p .C(=O)-NY 4 y5 or -NY 4 Y 5 , 
or by (b) alkyi substituted by an acidic functional group {or corresponding 
protected derivative), or by -C<=0)-NY 4 Y 5 or -NY 4 Y S ; 

0ii) a .{C{<=O)-N(R I0 )-C(R 5 )(R 1J )]p- linkage; 

(iv) a -Z--K 12 - linkage; 
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(v) a «C(=0)-CH 2 -C{=0>- linkage; 
(vl } a -R 12 -Z 2 -R J2 - linkage; or 

(vii) a -CCR^CR^HC^OJTO^-aRSKRt^lp- linkage; 

fie which 

5 R^ 5s hydrogen, alkyl, aryl, arylaikyl, cydoalkyl, cydoalkylalkyi, heteroaryl, heteroarylalkyl, 
heterocydoaikyi or heterocyeioaikyialkyl; 

r9 a iky|, aryl, cydoalkyl, heteroaryl or heterocydoaikyi, or alkyl substituted by aryl, an acidic 
fenctianai group (or corresponding protected derivative), cydoalkyl, heteroaryl, 
heterocydoaikyi, -ZH, -ZR 3 -C<=0}-NY 4 y5 w . m 4y5- 
10 R 10 is hydrogen, R 3 or alkyl s« bstituted with aikoxy, cydoalkyl, hydroxy, mercapto, alfcylthio or 
-NY 4 Y 5 ; 

rII and R 13 are eacii independently selected from hydrogen or a group consisting amino acid 
side chains and corresponding protected derivatives, an acidic functional group (or 
corresponding protected derivative), R 3 -C(=0)-R 3 or .C(=0)-NY 4 YS or alk y| substituted by 

IS an addic functional group (or corresponding protected derivative) or by R 3 , -NY 4 Y S , 

-NH.C(»0)-R 3 -C(*0)-R 4 -NH 2 , -C(=0).Arl.NH 2> .C(=0)-R 4 -C0 2 H> or -C(*0}-NY 4 yS; 
or R 10 and R 1 1 or R 10 and R J2 together with the atoms to which they attached form a 3- to 
6-memfaered heterocydoaikyi ring; 
R* 2 is Cj^aikykne, optionally substituted by R 3 ; 

20 Y 4 and Y 5 are independently hydrogen, alkenyl, alkyl, alkynyl, aryl, cycloalkenyi, cydoalkyl, 
heteroaryl, heterocydoaikyi, or alkyl substituted by aikoxy, aryl, cyano, cydoalkyl, heteroaryl, 
heterocydoaikyi, hydroxy, oxo, -NY l Y 2 or one or more .C0 2 R 7 or-C(=0).NY i Y 2 groups; or 
the group -NY 4 Y 5 may form a 5- to 7-raembered cyclic amine which (i) may he optionally 
substituted with one or more sobstituente selected from aikoxy, carboxaraido, carboxy, hydroxy, 

25 oxo (or a 5-, 6- or 7-membered cyclic acetal derivative thereof), R 10 ; (ii) may also contain a 
further beteroatom selected from O, S, S0 2 , or NY r » [where Y 6 is hydrogen, alkyl, aryl, 
arylaikyl, -C(=0)-R 14 -€(=G)-OR 14 or -S0 2 R 14 (in which R 14 is alkyl, aryl, arylalkyl, 
cydoalkyl, cydoalkylalkyi, heteroaryl, heteroarylalkyl, heterocydoaikyi or 
heterocydoalkylalkyi)}; and (in) may also be fused to additional aryl, heteroaryl, 

30 heterocydoaikyi or cydoalkyl rings to form a bkyciic or tricyclic ring system; 
Z 2 is O, Sf 0} m NR S , SONR 5 , C(=0)NR5 or C(=0); and 
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p is zero or an integer 1 to 4}; and 

y is carboxy (or an add bioisostere) or -C(-0)-NY 4 y S j; 

and the corresponding N-oxidcs, and their prodrugs; ant! pharmaceutically acceptable salts and 
solvates (e,g, hydrates) of such compounds and their N-oxides and prodrugs. 

Another particular group of compounds of the invention are compounds of formula {la}:* 



\ 

E 3 -NH-C(>0)-NH-Ar J 



0 

(la) 



in which R 2 , E 3 . A 1 , Ar 1 , L 1 , L 4 , Y and Z 1 are as hereinbefore defined, and the corresponding 
N-oxidcs, and their prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. hydrates) 
of each compounds and their N-oxidcs and prodrugs. 

Compounds of formula (la) in which R 3 represents an optionally substituted aryi group, 
particularly an optionally substituted phenyl group, such as a 2-suhstituted phenyl, especially 

2- metbyiph«nyl, are preferred. 

Compounds of formula (la) in which R 3 represents an optionally substituted heteroaryl group, 
particularly an optionally substituted pyridyl such as optionally substituted 2-pyridyl, especially 

3- methyl-2-pyridyl } are also preferred. 

Compounds of formula (la) hi which Ar 1 represents an optionally substituted phenyiene, 
especially optionally substituted m- or p-phenyiene, more especially optionally substituted 
p-plHSiyleiie, are preferred. Compounds of formula (l a) in which Ar 1 represents 3-substituted 
p-phenyiene, in which the substituent is ortho to the R 3 -NH-C(=0)-NH« group, are particularly 
preferred. Preferred optional substituents include halo, Cj^alkyl, Cj^alkoxy, Cj^alkylthio, 
Cj^aikylsulphmyl and Cj.4alkyis«lphonyI t especially chloro, methyl, methoxy, methyithio, 
methylsulphmyl and meUiylsufphonyi. 
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Compounds of formula (la) in which Ar* is an optionally substituted Ireteroaryldiyi, such as 
optionally substituted pyndinediyl, particularly a p~pyridinediyi, more particularly a 
pyridme-2.5-diyl, in which the r3.NH-C(=0)-NH- group is adjacent to the pyridyS nitrogen 
atom, and which is substituted in the 4- or 6-position, are also preferred, Preferred optional 
substituents include C M alkyl and Q^slkoxy, especially methyl and mcthoxy. 

Compounds of formula (la) in which lA represents a straight or Branched C { . r ,alkyiene chain, 
more particularly a straight Ci^pU&ea* chain such as methylene or ethylene, especially 
methylene, are preferred. 

Compounds of formula (la) in which A 1 represents methylene are preferred. 

Compounds of formula (la) in which A 1 represents ethylene are also preferred. 

Compounds of formula (la) in which Z 1 represents CH 2 are preferred. 

Compounds of formula (la) in which R 2 represents hydrogen are preferred. 

Compounds of formula (la) in which L* represents an optionally substituted alkylene linkage, 
particularly optionally substituted ethylene or optionally substituted propylene, especially 
ethylene optionally substituted with lower alkyl, aryl, heteroaryk -N(R 8 }-C(=0)-R 9 , 
-N<rSm:H>)-OR* -N(R8)-S0 2 .R 9 , -NY+i* or . [€(= 0)-N{R^-C(r5kr11)S p -C(-0)-NY4y5, 
or alkyl substituted by carboxy (or an acid bioisostere), -ZH, -ZR*, -C(^0)-NY 4 Y 5 or -N Y 4 ¥ s , 

f 

are preferred. In one preferred embodiment L* is a group — C — CHj- [where R» is 

hydrogen or lower alkyl (e.g. methyl) and R 15 represents hydrogen or lower alkyl, or where R s 
is hydrogen and R** represents aryl, heteroaryi, -NXR 8 )-C(=0)-R 9 , -N(R8)-C(«0)-0R9 
-N(R 8 )-S0 2 .R y , -NY 4 ?* or -[C(=OKN(R 10 )-C(R5)(Rli)3 p -C(=O)-NY 4 Y5, or alkyl substituted 
by carboxy (or an acid bioisostere}, -ZH, -ZR* -C<=0)-NY 4 y5 or .NY 4 Y«], and is more 
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preferably a group —CH-CH.- particularly ~ CH-CH™ [ wh cre R 15 represents 

hydrogen. lower aikyl, aryl, heteroaryl, ^(R*)-CM>)-R 9 , ^(R8)-C(=0)-OR*> t -N{R 8 )"S0 2 -R^ 
or -NY 4 Y S or alkyi substituted by carboxy, -OH, -OR 3 or -Cf-OVNY+l'S]. In another preferred 



embodiment L 1 is a group 




[where R s is hydrogen or tower aikyl (e.g. methyl) 



5 and R 1 5a represents lower aikyl, or where R 5 is hydrogen and R l5a represents aryl, heteroaryl, 
.N{R 8 )-C(=0)-R 9 , -N(R 8 )-C(»0)-OR 9 , -NCR^-SO^R 9 -NY 4 Y 5 or 
-iC(=O)-N(R 10 hC(R s )(R 1 1 )3p"C{=0)-NY 4 Y s , or aikyl substituted by carboxy (or an add 
bJoisostere}, -ZH, -ZR S , -C<=0}-NY 4 Y$ or -NY 4 y5}, and is more preferably a 

— ■CH— CH — .particularly — CHj~CH — [where R* Sa represents .N{««>C(*0)-R 9 



10 or-NCR 8 )-S0 2 -R 9 3. 

Compounds of formula (la) in which Y represents carboxy arc preferred. 

A preferred group of compounds of the invention are compounds of formula (la) in which:- R 2 is 
IS hydrogen; R 3 is a 2-substituted phenyl [especially 2-metltyl(or methoxylpbenylj; A. 1 is methylene 
or ethylene; Ar 1 is optionally substituted m- or p-phenyiene (especially 3-cbloro-p-phenylene, 
3-methyl-p-phenylene, 3-methoxy-p-phenylcne, 3-mcthylthio-p«phenylene, 3-metbylsuiphinyi-p- 
phenylene and 3«methylsulphom<l-p-phenylcne> or optionally substituted p-pyridinediyl 
[especially 4for o>methyl(or methoxy)-p-pyridimj-2,5.diylj; L 1 is a — CH-CH™ group 

26 particularly a — CH— CHj- group, where ftV* represents hydrogen, lower aikyl, aryl, 

heteroaryl, -N(rS)-C{=0)-R 9 , -N<R 8 W^OM** 9 , ^{R^-SOj-R 9 or -NY 4 Y^, or alky! 
substituted by carboxy (or an acid bloisostere), -OH, -OR 3 , -C(>0)-NY 4 Y 5 ; L 4 represents a 
straight or branched Cj^aikylene chain, especially methylene; Y represents carboxy; and Z* 
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represents CH 2 t and the corresponding N-oxides, and their prodrugs; and pharraaceaticaHy 
acceptable salts and solvates (e.g. hydrates) of such compounds and their N -oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (la) in 
5 which;- R 2 is hydrogen; R 3 is a 2-substituted phenyl [especially 2-methyl(or roethoxy)phenyl]; 
A 1 is methylene or ethylene; Ar 1 is optionally substituted m or p-phenyle«e (especially 3-chior<v 
p-phenylene^methyl-p-phenyfene^^^ 

3-raethyfeBlphinyl-p-pheiiytene and 3-methylsulphonyl-p-phenytene) or optionally substituted 
p-pyridinediyl [especially 4(or 6>roethyI(or methoxy)-p-pyridme-2,5-«iyI]; L 1 is 
10 a CH—CH— group, particularly — CH— CH— {where R i5a represents 

-N(R 8 >C(=0)-R 9 , or -N(R 8 }-S0 2 -R ? 3; L 4 represents a straight or branched C^aikylene chain, 
especially methylene; V represents earboxy; and Z 1 represents CH 2 ; and the corresponding 
N-oxidcs, and their prodrugs; and pharmaceutical acceptable salts and solvates (e.g. hydrates) 
of such compounds and their N-o.xides and prodrugs. 

15 

Another particular group of compounds of the invention are compounds of formula (lb):- 




R 



(lb) 

20 

in which R 2 , R 3 . A 1 , L 2 ' Y and Z 1 are as hereinbefore defined, X is NR 5 or O, Z 4 represents a 
direct bond, NR S , O or S(0) n (where R s and n are as hereinbefore defined), and R is hydrogen 
or an aryl group substitucnt, and the corresponding N-oxides, and their prodrugs; and 
pharmaceutical!) acceptable salts and solvates (e.g. hydrates) of such compounds and their 
25 N-oxides and prodrugs. 

Compounds of formula (lb) in which R 3 represents optionally substituted aryl, especially 
2-substituted phenyl, are preferred. Preferred optional substituents include lower atkyl (e.g. 
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methyl), tower alkoxy (e.g. methoxy), halo (e* fworo or chloro) and Y W^N- (e.g. 
dimethytamino}- R 3 especially represents ortbo-tolyl. 

Compounds of formula Ob) in which Z 4 represents NH are preferred. 

Compound, of formula (lb) in which R represents hydrogen, halo («+ chloro}, lower alkyl «* 
methyl or ethyl) or lower alkoxy {eg. methoxy) are preferred. 

Compounds of formula (lb) in which L< represents a straight or branched C^aikyiene chain, 
especially a straight or branched C M alkylene chain, more especially methylene, arc preferred. 

Compounds of formula (lb) in which A* represents methylene are preferred. 

Compounds of formula (lb) in which A* represents ethylene arc also preferred. 

Compounds of formula 0b) in which Z 1 represents CH 2 are preferred. 

Compounds of formula (lb) in winch R 2 represents hydrogen are preferred. 

Compounds of formula (lb) in which L< represents an optionally substituted alkyiene linkage, 
particularly optionally substituted ethylene or optionally substituted propylene, especially 
ethylene optionally substituted with lower alkyl, aryi, heteroarvl, -N(R8)-C(«0).r9 
.N(R8}.C(=0)-0R9 -N(RS).S0 2 .R9, -NY 4 Y* or .iC(=0)-N(R^)-C(R%R^)],rC(=0).NY^. 
or alkvl substituted bv carboxy (or an add Mooters), -ZH, -ZR* -CH».NY 4 y5 or . NY 4y5, 

f 

are preferred, In one preferred embodiment L* is a group —C-~CK r ~ [where R* is 

hydrogen or lower alky! (e.g. methyl) and R* 5 represents hydrogen or lower aikvl, or where R=> 
is hydrogen and represent, aryi, heteroaryl, -N(R8}-C<«0).R9 -N(r8).C(=0).OR9 
. m %SO r K 9 , -NY 4 Y5 or .tC(=O).N(R I0 )-C(R5)(Ril)3 p -C(=O)-NY 4 Y5, or alkyl substituted 
bv carboxy (or an acid bioisostcre), -ZH, -ZR-\ .C(=0)-N 1*0 or -NY*Y% and is more 
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preferably a group -CH~CH^ .particularly ~CB~<%- | where R 15 represents 

hydrogen, lower alky., aryl, heteroaryi, -N(R»)-C<=0)-R» .N<RMX«OK>R'. -NfR^R* 
of .NY*Y5 or alkv! substituted by carboxy, -OH, -OR* or -C^OVNY^I. fa another preferred 

embodiment l> is a group -CH r C— R* is hydrogen or lower alky, (eg. methyl) 

5 and Rl5a represents lower aikyl, or where R* is hydrogen and R 15a represents aryl, heteroaryl, 
.N ( r8)-C(*0)-R9 .N(r8}-C(=0 ) -OR < >, -N(r8)^0 2 -R^ or 
.[00>N(K 10 )-C(R s ){R 11 )Jp-C{«0).NY 4 V 5 s or aikyl substituted by carboxy (or an acid 
bioisostere), -ZH, J»3, or .NY^Y*], and fe more preferably a 

group — CH-CK- particularly — CHj"CH [where R*~ a represents *N(R^)-C{:sO)-R^ J 

10 or-N(R 8 )-S0 2 *R 9 l. 

Compounds of formula (lb) in which Y represents carbox T arc preferred. 

V may preferably be attached at the ring 6 position or the 

15 ring 5 or 6 position when X is NR 5 and R s is lower aikyl, 

A preferred group of compounds of the invention arc compounds of formula (lb) in which;- R is 
hydrogen, chloro, methyl, ethyl or methoxy; R* is hydrogen; R3 is optionally substituted aryl 
(especially ortho-tolyi); A* is methylene or ethylene; O is a —(jTH-CH^ group particularly 

20 — CH-CH— group, where R 15 represents hydrogen, lower aikyl, aryl, heteroaryl, 
-N{R8)-C^O)-R 9 , -N(R 8 )-C(-0)-OR 9 , -N(R S )-S0 2 -R 9 or -NY 4 Y 5 , or aikyl substituted by 
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carboxy {or an add bioisostere), -OH, -ZR 3 -C(=0}-NY 4 Y$ or -NY 4 V5; L 4 is » straight or 
branched Cj^alkytene chain, especially methylene; X is O; Y is carboxy; Z* is CH 2 ; Z* is Nil; 



and the group — L^"^M 2 * «*tached at the ring 6 position; and the 
0 

corresponding N-oxides, and their prodrugs; and pharmaceutical acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (lb) in 
which;- R is hydrogen, chloro, methyl, ethyl or melhoxy; R 2 is hydrogen; R 3 is optionally 
substituted aryl (especially ortho-tolyl); A* is methylene or ethylene; L* is a ~~CH r CH— 

group, particularly — CH^-CH— [where R 1Sa represents .N(RS)-C(=0>-R* ( or 

-N(R S )-S0 2 -R ? ]; tA is a straight or branched Cj. 4 alkylenc chain, especially methylene; X is 0; 

V Is carboxy; Z* is CH 2 ; Z 4 is NH; and the group — ^ R 2 is attached at 

0 

the ring 6 position; and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ 
acceptable sails and sol vates (e.g. hydrates) of such compounds and their N -oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (lb) in 
which:- R 2 is hydrogen; R 3 is optionally substituted aryl (especially ortho-tolyl); A 1 is methylene 
or ethylene; L 1 is a — CH-CH— gtwip particularly a — CH-CH— group, where R 15 

represents hydrogen, lower alkyl, aryl, hcteroaryl, -N(R 8 )-C(=0)-R9 .N(r8)-C(«0}-OR 9 , 
-N(R 8 )-SO->~R 9 or «NY 4 Y S , or alky! substituted by carboxy (or an acid bioisostere), -OH, -OR 3 , 
-C(=0VNY 4 Y S or -NY 4 Y 5 ; L 4 is a straight or branched Ci^alkylene chain, (especially 
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methylene); X h NR* (especially NH); Y is carboxy; Z* is CH 2 ; 2* is NH; and the group 

^E a is «B»*ed at the ring 5 or 6 position; and the corresponding 

O 

N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. hydrates) 
of such compounds and their N-oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (lb) in 
which:- is hydrogen; R 3 is optionally substituted aryi (especially ortho-tolyl); A* is methylene 
or ethylene; L 1 is a — CHj-CH~~ group, particularly —CHj-CH™ [where R^a 

R R 
represents -N(r8)-C(=:0)-R 9 , or -N(R 8 )-S0 2 -R 9 ]; L 4 is a straight or branched C M alKy!ene 
chain, (especially methylene); X is NR* (especially NH); Y is carboxy? Z* is CH 2 ; Z 4 is NH; and 

the group l>- x( R 2 is attached at the ring 5 or 6 position; and the 

O 

corresponding N-oxidcs, and their prodrugs; and pharmaceutical^ acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 



Another particular group of compounds of we invention are compounds of formula {Ic):- 
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in which Ar 1 , L 4 . A 1 , H 2 - L 1 , Y and Z 1 are as hereinbefore defined, and the corresponding 
N-oxides, and their prodrugs; and pharmaceutical!*' acceptable salts and solvates (e.g. hydrates) 
of such compounds and t heir N-oxides and prodrugs. 

S Compounds of formula i Ic) in which Ar 1 represents m optionally substituted phenyfene, 
especially optionally substituted m- or p-phenylene, more especially optionally substituted 
p-phenylene, are preferred. Compounds of formula flc) in which Ar* represents 3-suhstituted 

p-phenylene, in which the subslitocnt is ortho to the ^^^I^/ISH- group, are 

particularly preferred. Preferred optional substituenis include halo, C^alkyl, Ci^alkoxy, 
W C 1 ^aikyitfiio, Cj ^aikylsolpliinyl and Ci^alkylsulphonyl, especially chtoro, methyl, raethoxy, 
methylthio, inethytsulphinyl and methylsulphonyi. 

Compounds of formula (Ic) in which Ar 1 is an optionaHy substituted heteroaryidiyl, such as 
optionally substituted pyridinediyl, particularly a p-pyridinediyl, more particularly a 

15 pyrldine-2.5-di.Yl, in which the fj^^lt- group Ls adjacent to the pyridyl nitrogen 

atom, and which is substituted in the 4- or 6-position, , are also preferred. Preferred optional 
substituents include Cj_ 4 alkyl and Cj^alkoxy, especially methyl and methoxy. 

Compounds of formula (Ic) in which L 4 represents a straight or branched Ci^alkytene chain, 
20 especially a straight or branched C 1<4 alkylene chain, more especially methylene, are preferred. 

Compounds of formula (Ic) in which A 1 represents methylene are preferred. 
Compounds of formula (Ic) in which A 1 represents ethylene are also preferred. 

25 

Compounds of formula (Ic) in which 7> represents CH 2 are preferred. 
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Compounds of formula <Ic) in which R 2 represents hydrogen are preferred. 

Compound, of formula (Ic) in which L> represents an optionally substituted aikyleae linkage, 
particularly optionally substituted ethylene or optionally substituted propylene, especially 
rthyiene optionally substituted with lower aikyi, aryL heleroaryi, .N{R8)-C(«0)-R^ 

or aiM stated by «rboxy (or an acid booster*), -ZH, JK?, -C(=D)-NY^ or -NY^, 
are preferred. In one preferred embodiment L I is a group — C™CHr~ fwhereRSjs 

hvdrogeu or lower alkyl (e.g. methyl) and R** represents hydrogen or lower alkyl, or where R 5 
is hydrogen and & represents aryl, heteroaryi, -N^C^-OR* 
■N(R8).S0 2 .R^ -NY*** or -[C(=O).N(Ri0>C(R5)(R»)] p -C(«O).Ny4Y5 or alkyl subsisted 
by carboxy (or an add bioisostere), -ZH, -ZR* -C^NY*** or -NY^J, and is more 
preferabivagroup , particularly ~CH~CH 2 ~ [where R« represents 

hydrogen, lower alkyl, aryl, heteroaryl, -N(r8)-C(=0>r9 -N(#)-C(=OH>R^ -N(rS}-S0 2 .R* 
or -NY* Y5 or alkvl substituted by carboxy, -OH, -OK* or -C(=0).NY«Y% m mother 
f 

preferred embodiment isagroup -CH5-C— {where R^ is hydrogen or lower alkyl (e.g. 

methyl) and R**» represents lower alkyl (e.g. methyl), or where R 5 is hydrogen and R^ 
represents aryl, heteroaryi, -NCR^C^-R* -N<r8)-C(=OM>r9 -N^-SO^. -NY^ or 
-[Cf S: 0)-N(R«)-C(R5)(R il )] |> -€(=0>-NY 4 Y S , or alkyl substituted by carboxy (or at! acid 
bioisostere), -ZH. -ZR^, -CM»-NY<*y5 or -NY^yS], and is more preferably a 

-CH r CH~~ particularly — ch— CH [where R* 5a represents -N(R*)-C(=0)*R^ } 
! its* 



group 



-N(R 8 )-S0 2 -R 9 ]. 



Compounds of formula fie) in which Y represents earboxy are preferred. 
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A preferred group of compounds of the invention arc compounds of formula (Ic) in which:. R 2 is 
hydrogen; A * is methylene or ethylene; Ar* is optionally substituted m, or p-ptumylene 
(especially 3-chloro-p-phenyicae, 3-methyl-p-phenylcue, 3-methoxy-p-phenylene, S-methylthio-p- 
phenytene, 3-methyisolpMnyl-p-phenyleae and 3-methyLsulphonyl-p-phenylene) or optionally 
subsrtiotcd p-pyridmcdiyi [especially 4(or o>methyl<or methoxy}-p.pyridine-2,5-diyl); L* is a 
—CH-CHtr- group particularly a CH— CH~- group, where represents hydrogen, 

methyl, aryl, heteroaryi, -N<r8>-C<=0}-R*, .N<R«)-C<^>OR* -N(R^S0 2 ^ or -NY^Y^, or 
alkyi substituted by carboxy, -OH, -0R3 or .C^OVNY****]; L 4 is a straight or branched 
d^alkyiene chain, (especially methylene); Y is carboxy; and Z* is CH 2 ; and the corresponding 
N-oxides, and their prodrugs; ami pharmaceutical!}- acceptable salts and solvates (e.g. hydrates) 
of such compounds and their N-oxides and prodrugs. 

Another preferred group of compounds of the invention are compounds of formula (Ic) in 
which:- R2 is hydrogen; A* is methylene or ethylene; Ar* is optionally substituted m- or 
p-phenylenc (especially 3-chioro-p-phenylcne, 3-mcthyl-p-phenylene, 3-metimxy-p-phcnylene, 
S-methylthio-p-phenylene, 3-methylsulphinyi.p.phenylene and 3-methyisulphonyl-p.phenylene} 
or optionally substituted p-pyridmediyl [especially 4(or 6Vmethyl(or methoxy)-p-pyridine.2 t S. 
aiyljjLlisa— CH r CH-~ group, particularly CH~CH [where R^ represents 

.N(rS)-C(=0)-R 9 , or -N(R 8 )-S0 2 -R^]; L* is a straight or branched Cj^alkylene chain, 
(especially methylene); ¥ is carboxy; and 2> is CH 2 ; and the corresponding N-oxides, and their 
prodrugs; and pharmaceutical^ acceptable salts and solvates (e.g. hydrates) of such compounds 
and their N-oxides and prodrugs. 
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Another particular group of compounds of the invention are compound, of formula (Id):- 



in which R 3 A*, R 2 (A Y and are as hereinbefore defined, and the corresponding N-oxides, 
and thdr prodrugs; 'and phannaeeutkaiiy acceptable salts and solvates (e.g. hydra**) of such 
compounds and their N-oxldes and prodrugs. 

Compounds of formula (Id) in which R 3 represents optionally substituted aryl, especially 
optionally substituted phenyl, are preferred. Preferred optional substituents include aryloxy, 
cyano, halo (««. chloro or fluoro), lower alkoxy «* mcthoxy), lower alkyi (e.g. methyl), nitro 
and perfluoroloweralkyl <e.g. trifluoromethyl). R 3 especially represent. 2-chloropheuyl, 



S-chloro-2- . 

4-n«oro-24rmuoromethyl, krikfMiHnM l-methyl-S-uitrophenyl, Miitrophenyl, 
3-nttrophejiyl and 2-phenoxyphenyl. 

Compound, of formula (Id) in which R 3 represents optionally substituted beteroaryl, especially 
isoqu inolinyl, isoxaaolyl, pyra^lopyrimidmyi, pyridyl, pyrimidinyl, qumolmyl, thiazolyl and 
trfewUvl, each optionally substituted by one or more aryl group substitute, are preferred. 
Preferred optional substitucnts include alkyl-C(*OK aryl, cyano, halo, (e.g. chloro or fluoro), 
lower alkoxy (e.g. methexy), lower alkyi («« methyl), lower aikylsulphonyl, lower alkylthio, 
nitro and pcrfluoroioweralkyl (e.g. trifluoromcthyl). R 3 especially represents quinoiin-4-yl, 
i soquinolm-2-yU2 > 4 i >yridin-3-yl,2,6-dimethyl^trifiuorometln'lpyridb-3-yl, 

27-dimethylpyraxo!o[l > 5. a ]pyrimidi«^-yl,24 S opropyl"4-methyItbta Z ol-5-yl and 
4-trifluorome«hj'lpyrimidin-5-yi. 

Compounds of formula (Id) in which R 3 represents arylalkyi in which the aryl is optionally 
substituted by one or more aryl group substituenls {particular optional suhstitucnts include halo, 
hydroxy and methoxy) are also preferred. R 3 especially represents optionally substituted benzyl, 
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particularly Wiydroxybemyi, S-chloro-^hydroxybeazyl, 3-fliH>ro.4-bydrt>xybcnzyl and 
44rydroxy-3-methoxybenzyl. 

Compounds of formula (Id) in which A 1 represents methylene are preferred. 

Compounds of formula (id) in which A 1 represents ethylene are also preferred. 

Compounds of formula (Id) in which Z* represents CH 2 are preferred. 

Compounds of formula (Id) in which R 2 represents hydrogen are preferred. 

Compounds of formula (id) in which L* represents an optionally substituted alkylene linkage, 
particularly optionally substituted ethylene or optionally substituted propylene, especially 
ethylene optionally substituted with lower alkyl (e.g. methyl), aryL heteroaryl, -N(rS).C(=0>r9 
-N(rS)-C(=0)-OR» .N(R8)-S02-R 9 , -NY 4 Y 5 or .[C(=0>N(Rl«).C(R5){R«)] p -C{=a).NY4Y5 ( 
or alkyl substituted by carboxy (or an acid biofcostere), -ZH, *ZR\ .C(=0}.NY^5 or . NY 4 T S, 

f 

are preferred. In one preferred embodiment L* is a group — C— CHj- [where R 5 is 

hydrogen or lower alkyl (e.g. methyl) and represents hydrogen or lower alkyl, or where R* 
is hydrogen and R** represents arvi, heteroaryl, ^(R^-CC^O)^ 9 , .N(RS)-C(=0)-OR9 
-N(R 8 )-S0 2 -R 9 , -NY 4 Y* or .(C(=O).N*(R 10 )-C{R 5 )(R 11 ).ip-C(=O)-NY4Y5, or alkyl substituted 
by carboxy (or an acid bioisostere}, -ZH, -ZR^ . C (=0)-NY 4 Y$ or -NY 4 y5], and is more 
preferably a group — CH — CHj— particularly — CH-CH- [where R* 5 represents 

hydrogen, lower alkyl, aryl, heteroaryl, -N(RS)-C(=<»-r9, .N(RS)-C<=O)-0R» -N(R8)-S0 2 .r9 
or -NY 4 y5 or alkyl substituted by carboxy, -OH, -OR* or -C(=0)-NY 4 ySl In another preferred 
R S 

embodiment O h a group — CH r C (where R 5 is hydrogen or lower alkyl (e.g. methyl) 

aiu} R l5a rcpresen ts lower alkyl, or where R 5 is hydrogen and R l5a represents aryl, heteroaryl, 
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.N(R8)-C(=0>~K 9 , -N{R»)-C(=0).OR 9 , -WR^-SOz-R 9 , -NY 4 Y S or 
-[C(^0}-N(R 10 )'€(R 5 )(R 11 )] P -C{=0)-NY 4 Y 5 ! or alkyl substituted by earboxy (or an acid 
Meniere), -ZH, -OOVNY^S or . NY 4 ¥ % and is more preferably a 
groUf) — cH~CH— , particularly -CBj~CH Inhere R«. represents .N(R*}-€<=0)^, - 

is or 

Compounds of formula (Id) in which Y represents earboxy are preferred. 

A preferred group of compounds of the invention are compounds of formula (Id) in which:- is 
10 hydrogen; R 3 is optionally substituted phenyl (especially 2-chlorophenyi, 5-chloro~2- 

cyanophenvl, 2-chloro^mcthyiphenyl, 2,6-dichtorophenyi, 2,6-dinuorophenyl, 4.ftuoro-2- 
trifluoromethyl, 2-methyl-4-mtropi.e«yJ, 2.raethyI-5.mtrophenyl, 2-mlrophenvl, 3-nitrophenyl 
and 2-phenoxyphenyl), optionally substituted hcteroaryl (especially qamolin-4-yi, isoqumolin-2. 
yl, 2,4.pyridin-3.yl, ^dimcthyi^riflnorometiiylpyridin-S-yl, 4.trifluoromethylpyruun3.yl, 

ILS-alpyrlmidln-o-yl, 24 S opropyi-4-methyithh«ol.5-yi and 4-triiluoromethylpyrimidin.5.yl) or 
optionally substituted benzyl (especially 4-bydroxybenzyL 3-chloro-4-hydroxybe«zyl, 3-fluoro.4- 
hydroxybcnzyl aod 4-hydroxy-3-methoxybenzyI>: A* is methylene or ethylene; L* is a 
— CH-CHj- group particularly a — CK-CHj- group, where represents hydrogen, 
A" i 15 
20 methyl, aryL heleroaryl, -N^C^-OR*, .N(RS>-S0 2 .r9 or -NY*^, or 

alkyl substituted by carhoxy, -OH, -OR^ or W3WY*V*\l Y k earboxy; and Z* is CH 2 ; and 
the corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and 
solvates (ag. hydrates) of such compounds and their N-oxides and prodrugs. 

25 Another preferred group of compounds of the invention are compounds of formula (Id) in 

which:- R2 is hydrogen: R? is optionally substituted phenyl (especially 2-ehlorophenyl, S-chloro- 
2-cyanophenyI, 2-cluoro-frmetbylphenyl, 2,6-dfchiorophenyt, 2/,-difiuorophenyl, 4-Huoro-2- 
triftuoromethyl, 2-methvM-mtrophenyL 2-mcthyI-S-nitrophcnyl, 2-nitrophcnyl, 3-nitropheny! 
and 2-phcnoxypbenyl). optionally substituted hcteroaryl (especially quinotin-4-yl, isoquinolin-2- 

30 yl, 2,4-pyridii»-3-yl, 2,6-dimethyi-4-trifluoromethylpyridi«-3-yU 4-trinuoromethylpyridin3.yl, 
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2-phem M-mcthy !- 1 J,.Vtria?o?-5-> 1, i,5-dimedijUsoxaxctM-yf, 2,7-dimethylpyra3tolo- 
[ 1,5-aIpyrimidin-S-yl, 2-isoproi>y!-4-methyithia3so3-S-yl and 4-tri£luoromethylpyrlmjdin-5-yl) or 
optionally substituted benzyl (especially 4-hydroxybenzyl, 3-chloro-4-hydroxyhenzyl, 3-fiuoro-4- 
hydroxvbcnzyl and 4.hydroxy-3-tMeihoxyfa€azyI}; A 1 is methylene or ethylene; L* is 
5 a — CHr cH ~ group, particularly — CH— CH f where R 15 « represents 

-N{R 8 )-C(=0)-R 9 , or -N(R s )-S0 2 -R% Y is carboxy; and Z 1 is CHj; and the corresponding 
N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and solvates {eg. hydrates) 
of such compounds and their N-oxides and prodrugs. 

10 Compounds of formula (la), (lb), {&) and (Id) in which R 15 represents hydrogen are preferred. 

Compounds of formula (la), (lb), (Ic) and (fd) in which R* 5 represents lower alkyl (eg. methyl, 
ethyl, propyl, butyl) are also preferred. 

IS Compounds of formula (la), (lb), (Ic) and (Id) in which R* 5 represents aryi (e.g. optionally 
substituted phenyl) are also preferred. 

Compounds of formula (ia), (lb), (Ic) and (Id) in which R iS represents -N<R 8 5-C(=0)-R9, 
especially where R 8 is hydrogen or lower alfcyl (e.g. methyl) and R 9 is lower alkyl {e.g. methyl), 
20 aryi (eg. optionally substituted phenyl), heteroary! (e.g. pyridyl, isoxazolyl, triazolyl, 

pyriraidinyl, thiazolyi, or pyrazolopyrimidinyl each optionally substituted by one or more aryi 
group substituents), alkyl substituted by alkoxy (eg. -CH 2 -0-CII 2 -CH2-OCH 3 ), alkyl 
substituted by carboxy (eg. -CH2-CH 2 -C0 2 H and -CH 2 -CH2-CH2-C0 2 H) or alkyl substituted 
by -NY 4 Y 5 (eg. aminomcthyl and morphohn-I-yimethyl), are preferred. 

25 

Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents -N{R 8 )-C(=0)-OR 9 
especially where R 8 b hydrogen or lower alkyl (eg. methyl J and R 9 is lower alkyl (e.g. ethyl) or 
alkyl substituted by aryi (e.g. benzyl), are also preferred. 

30 Compounds of formuia(la), (lb), (Ic) and (Id) in which R 1S represents .N(R 8 )-S0 2 -R 9 , especially 
where R 8 is hydrogen or lower alkyl (e.g. methyl) and R? is lower alkyl (e.g. methyl), aryi {e.g. 
optionally suhstttuted phenyl or optionally substituted naphthyl (especially 
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diiHe.thyJammonaphth-l-yl}j), heteroaryi (e.g. optionally substituted pyridyi or optionally 
substituted imidazolyl), are also preferred. 

Compounds of formula (fa), {«>}, (Ic) and (Id) in which R** represents -NY*Y*, especially where 
5 V 4 and Y 5 represent hydrogen are also preferred. 

Compounds of formula (fa), (lb), (Ic) and (Id) in which R* 5 represents -NY^, especially where 
Y* is hydrogen and Y 5 is or lower alkyl (e.g. propyl), or alkyi substituted by aryl (eg. -C» 2 -Ph 
or -CH2-CH 2 -Ph), are also preferred. 

10 

Compounds of formula (la), (lb), (Ic) and (Id) in which R*5 represents -NY+Sf 5 , especially where 
Y* and Y* represent alkyl substituted by aryl (e.g. -CH 2 -Ph or .CH(CH 3 )-Ph), are also 
preferred. 

15 Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents alkyl substituted by 
carboxy (or an acid bioisosterc), especially lower alkyl substituted by carboxy (e.g. 
earboxymethyl), are also preferred. 

Compounds of formula (la), (lb), (Ic) and (Id) in which R 15 represents atkyl substituted by -OH, 
20 especially lower alkyl substituted by -OH (e.g. hydroxymethyl), are also preferred. 

Compounds of formula (la), (ib), (1«> ™& CM) to which R*$ represents alkyl substituted by 
-OR 3 , especially lower alkyl substituted by -OR 3 (e.g. methoxymethyl), are also preferred. 

25 Compounds of forauda(ia), (lb), (Ic) and (Id) in which R 15 represents alkyl substituted by 
-C(sO)-N Y 4 Y s s especially lower alkyl substituted by -0(=O)-NY 4 Y s (c.g. 

\f-~C CHj- or Me— t/ \f~C CK~- ), arc also preferred. 
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Particularly preferred compounds of formula (la), (lb), (fc) mid (Id) are those in which R 15 is 
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(/ \ 0n W hich R is hydrogen or an aryl group subsntucnt} s CH 3 , CH a CH 3 . 

CHjCHjCH,, — CH 2 CH 2 CH a CH 3 , CH r OH, CHj-CC^H or -—CHj-OMe- 

Compounds of formula <Ia), (lb), (k) and (Id) in which ^ represents -N{R»).C(=0).R», 
5 especially where R 8 is hydrogen or lower alkyl (e.g. methyl) and R $ is lower alkyl (eg, methyl), 
aryl (e.g. optionally substituted phenyl), hcteroaryl (e.g. pyridyl, isoxazoly!, triazolyl, 
pyriniidmyl, thiazolyl, or pyrazoiopyrimidinyl each optionally substituted by one or more aryl 
group substituents), alkyl substituted by alkoxy {e.g. -CH 2 -0-CH2-CH 2 -OCH 3 ), alkyl 
substituted by carboxy (c* -CH 2 -CH 2 -C0 2 H and .CH 2 -CH r CH 2 .C0 2 H> or alkyl subsisted 
10 by -NY 4 Y 5 Ce.g. aminomethyi and morpholin-l-ylmethyl), are preferred. 

Compounds of f ormula (la), (lb), (Ic) and (Id) m which R 15a represents -N(R s )-C(«0)-r9 where 

is substituted phenyl selected from 2-chlorophenyU S-chloro-2-cyanophenyl, 2-chloro-6- 
methylphcnyi, 2,6-dichlorophenyi, 2,6-difluorophenyl, 4.fluoro-2.trif!uoro!ncthyl, 2-methyl-4- 
15 nitrophenyl, 2-methyI.5*«itrophenyl, 2»nitrophenyl, 3-nitropheny) or 2-phenoxyphenyl are 
particularly preferred. 

Compounds of formula (la), (lb), (Ic) and (Id) in which R l5a represents -N(R 8 )-C(=0)-R 9 
where R 9 is an optionally substituted hcteroaryl selected from quinolin-4-yi, isoquinolm-2-yl, 
20 2; 4.pyrldin-3-yI, 2 7 6-diraethyM-tr^ 
2-pheiryi-4-methyi-l,2,34riaxoK^ 

[l,5-a3pyriraidin-6-yi, 2-isopropyi-4-meaiylthiazol-S.yl and 44rifluoromemylpyrimidin-S-yI are 
also particularly preferred. 

25 Particular compounds of the invention are selected from the compounds formed by joining the 
acyi carbon atom (C*) of one of the fragments (Al to A34) shown in Tabic 1 to the nitrogen atom 
(N*) of one of the aza-bicyciic fragment (Bl to B6) shown in Table 2, and Joining the carbon 
atom (C*> of the phenyl ring in one of the a7^-hkydic fragments (Bl to B6) shown in 'fable 2 to 
the carbon atom (€*) of one of the acidic fragments (CI to CS9) depicted in Table 3. 
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TAMF. 1 continued 



A1S 


$ tY^ s 

H 


A Hi 


Q 


A17 




A18 


X 




f • fi 

Y 


A20 


T 


A21 




A22 


f fi 

cr 

T 

Cl 


A23 


) — s 


A24 


IT" 

8 


A2S 




A26 
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TABLE 1 continued 



A27 


CH 3 0 

<X 


A28 


F O 


A29 


Si"* 


A30 


CH 0 


A31 


f * fi 
IT* 


A32 


a" 


A33 


^ f= fi 


A34 










.435 


a: 
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TABLE 3 continued 



C9 


*CH— CHr— CO,H 
\ 

0 


CIO 


*CH— CH— C0 2 H 
1 

0 


Cll 


*CH— CHr— C0,H 

6 


C12 


*CH— 'CH — C0 2 H 

C 
H 2 


CO 


o 


C14 


*CH— CH~G0 2 H 
CH a CO a H 


CI 5 


«OH— CH— CO a H 


CIS 


*CH— CHj-CO a H 

u 


C17 


*CK"CH™C0 2 H 

6 








— CH7— CH,-C0 2 R 
OCHMe 3 


C20 


*CHr-CH""C0 2 H 
2 1 2 


C21 


*CH"CH— CO a H 

u 


C22 


*CH™CH — C0 2 H 
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TABLE 3 continued 



C33 


*CH—CHj~C0 2 H 

S 


C34 


"*" *CH-~CHj-CO a H ~ 

6 


< ~iS 


*CB— CHj— C0 2 H 


C36 


*-CH-CH— C0 2 H 

K 


€37 


0 


C38 


*CH— CH™C0 2 H 

"X 

0 


C39 


*ch— CHr-CO H 

1 

Me | 

\ S 


C40 


*CH~~CK— CO s H 

Me' 

1 X 


C41 


O 


C42 
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TABU' 3 tonlimutii 



C43 


*CH r CH— COjH 
HK^O 


C44 


*ch— ch-~co 2 h 


€45 


*GH— CH— CO a H 

V 

Me 




*CH~CH—C0 2 H 


C47 


.CH~C0 2 H 

0 


C48 


Me 


C49 


*CH— CB— C0 3 H 

U 


C50 


*CH~CH~-C0 2 H 


C51 


*CH~CH — C0 2 H 


CS2 


*CHr~CH— C0 3 H 

Jy cl 
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TABLE 3 continued 



C53 


Qr 

Y 

OMe 


€54 


*CH— CH-~ C0 2 H 

Ms-J 

/^{CH a > 3 CH 3 
Et 


CSS 


*CHj-CH— C0 2 H 

Et u 


C56 


*CH~CH — C0 2 H 


C57 


*CH~CH-~C0 3 H 


C58 


*CHj~CH — C0 2 K 


C59 


*CH~CH— CO.H 

0 







Particular compounds of the invention an?:- 



A1-B1-C1; 


A1-BI-C8; 


Al-Bl-CIS; 


A1-B1-C22; 


A1-B1-C29; 


A1-B1-C2; 


A1-BI-C9; 


A1-BI-C16; 


A1-B1-C23; 


A1-B1-C30; 


A1-BJ.-C3; 


A1-BI-CJ0: 


AI-Bl~Ci7; 


A1-BX-C24; 


A1.BI-C31; 


A1-B1-C4; 


A1-B1-CH; 


A1-B1-C18; 


A1-B1-C25; 


A1-BI-C32; 


A1-BI-C5; 


AI-BI-C12; 


A1-B1-C19; 


A1-BI-C26; 


A1-B1-C33; 


A1-B1-C6; 


A1-BI-C13; 


A1-B1-C20; 


A1-B1-C27; 


A1-B1-C34; 


A1-B1-C7; 


A1-B1-C14; 


A1-B1-C21; 


AI-B1-C28; 


A1-B1-C35; 
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A1-BJ-C36; 


A2-B1-CI2; 


A2-BJ-C47; 


A3-B1-C23; 


A3-B1-CS8; 


AI-B1-C37; 


A24U-CI3; 


A2-B1-C48; 


A3-BI-C24; 


A3-B1-C59; 


A1-B1-C38; 


A2-BI-CI4; 


A2-B1-C49; 


A3-B1-C25; 


A4-B1-C1; 


A1-B1-C39; 


A2-BI-C15; 


A2-B1-C50; 


A3-B1-C26; 


A4-B1-C2*, 


A1-BI-C4Q; 


A2-B1-CK5; 


A2-B1-C51; 


A3-B1-C27; 


A4-B1-C3; 


A1-B1-C41; 


A2-B1-CI7; 


A2-B1-C52; 


A3-B1-C28; 


A4-B1-C4; 


A1-B1-C42; 


A2-B1-CI8; 


A2-B1-C53; 


A3-B1-C29; 


A4-B1-C5; 


A1-B1-C43; 


A2-B1-C19; 


A2-BI-C54; 


A3-B1-C39; 


A4-B1-C6; 


A1-B1-C44; 


A2-B1-C2Q; 


A2-BJ-C5S; 


A3-B1-C31; 


A4-B1-C7; 


A1-B1-C45; 


A2-BJ-C21; 


A2-B1-C56; 


A3-B1-C32; 


A4-B1-C8; 


A1-B1-C46; 


A2-B1-C22; 


A2-B1-C57; 


A3-BI-C33, 


A4-B1-C9; 


A1-B1-C47; 


A2-B1-C23; 


A2-B1-C58; 


A3-B1-C34 


A4-B1-C10; 


A1-B1-C4S; 


A2-B1-C24; 


A2-B1-CS9; 


A3-B1-C35 


A4-B1-C11; 


A1-BI-C49; 


A2-B.I-C25; 


A3-B1-C1; 


A3-B1-C36 


A4-B1-C12; 


A1-B1-C50; 


A2-B1-C26; 


A3-B1-C2; 


A3-B1-C37 


A4-B1-C13; 


A1-B1-C51; 


A2-B1-C27; 


A3-B1-C3; 


A3-B1-C38 


A4-B1-C14; 


A1-B1-C52; 


A2-B1-C28J 


A3-B1-C4; 


A3-BI-C39 


A4-B1-C15; 


AI-B1-C53; 


A2-B1-C29; 


A3-B1-C5; 


A3-BI-C40 


A4-B1-CKJ; 


A1-B1-C54; 


A2-B1-C30; 


A3-B1-C6; 


A3-B1-C41 


A4-BI-CI7; 


A1-B1-C55; 


A2-B1-C31; 


A3-B1-C7; 


A3-B1-C42 


A4-B1-CIS; 


A1-B1-CS6; 


A2-B1-C32; 


A3-BI-CS; 


A3-B1-C43 


A4-B1-C19; 


A1-B1-C57; 


A2-B1-C33; 


A3-B1-C9; 


A3-B1-C44 


A4-B1-C20; 


A1-B1-C58; 


A2-B1-C34; 


A3-B1-C10; 


A3-B1-C45 


A44U-C2J.; 


A1-BI-C59; 


A2-B1-C3S; 


A3-B1-C11; 


A3-BJ-C46 


A4-B1-C22; 


A2-B1-C1; 


A2-B1-C36; 


A3-B1-C12: 


A3-B1-C47 


A4-B1-C23; 


A2-B1-C2; 


A2-B1-C37; 


A3-BI-C13; 


A3-B1-C48 


A4-B1-C24; 


A2-BI-C3; 


A2-B1-C38; 


A3-BI-C14- 


A3-B1-C49 


A4-B1-C2S; 


A2-B1-C4; 


A2-B1-C39; 


A3-B1-C15, 


A3-B1-CS0 


A4-B1 -C26; 


A2-B1-CS; 


A2-B1-C40; 


A3-B1-C16; 


A3-B1-C51 


, A4-B1-C27; 


A2-B1-C6; 


A2-B1-C41; 


A3-B1-C17; 


A3-B1-C52 


, A4-BI-C28; 


A2-B1-C7; 


A2-B1-C42; 


A3-B1-C18; 


A3-B1-C53 


; A4-B1-C29; 


A2-B1-C8; 


A2-BI-C43; 


A3-BI-C19; 


A3-B1-C54 


; A4-B1-C30; 


A2-B1-C9; 


A2-B1-C44; 


A3-B1-C20; 


A3-B1-C55 


A4-BI-C31; 


A2-B1-C10; 


A2-B1-C45; 


A3-B1-C21; 


A3-B1-C5* 


A4-B1-C32; 


A2-B1-C11; 


A2-B1-C46; 


A3-B1-C22; 


A3-B1-C57 


; A4-B1-C33; 
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Si 





A4-Bi-C34; 


A5-B1-C10; 


A5-BI-C45; 


A6-BI-C21; 


A6-B1-C56; 




A4-B1-C35; 


A5-B1-C11; 


A5-B1-C46; 


A6-B1-C22; 


A6-B1-C57; 




A4-B1-C36; 


A5-B3-C12; 


A5-B1-C47; 


A6-B1-C23; 


A6-B1-C5S; 




A4-B1-C37; 


A5-B1-C13; 


A5~BI-C48; 


A6-B1-C24; 


A6-B1-C59; 




A4-BI-C38; 


A5-B1-C14; 


A5-B1-C49; 


A6-B1-C2S; 


A7-BLC1; 




A4-B1-C39; 


A5-B1-CIS; 


A5-B1-C50; 


AS-BI-C26; 


A7-B1-C2; 




A4-B1-C40: 


A5-B1-C1<>; 


A5-B1-C5I: 


A6-B1-C27; 


A7-B1-C3; 




A4-B1-C41; 


AS-B1-CJ7; 


A5-BI-C52; 


A6-B1-C28; 


A7-B1-C4; 




A4-B1-C42; 


A5-B1-C1S; 


A5-B1-C53; 


A6-BI-C29; 


A7-B1-C5; 
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A4-B1-C43; 


AS.B1-C19; 


A5-B1-CS4; 


A6-B1-C30; 


A7-B1-C6; 




A4-B1-C44; 


A5-B1-C20; 


A5-B1-CS5; 


A6-B1-C31; 


A7-BLC7; 




A4-B1.-C4S; 


A5-EI-C21; 


A5-B1-C56; 


A6-B1-C32; 


A7-B1-C8; 




A4-B1-C46: 


A5-B1-C22; 


A5-B1-C57; 


A6-B1-C33; 


A7-B1-C9; 




A4-B1-C47; 


A5-B1-C23; 


A5-B1-CSS; 


A6-B1-C34; 


A7-B1-C10; 


15 


A4-B1-C48; 


AS-B1-C24; 


A5-B1-C59; 


A6-B1-C35; 


A7-B1-C11; 




A4-B1-C49; 


A5-B1-C25; 


A6-B1-C1; 


A6-B1-C36; 


A7-B1.C12; 




A4-B1-CS0} 


A5-B1-C26; 


A6-BLC2; 


A6-B1-C37; 


A7-BI-C13; 




A4-B1-C51; 


A5-B1-C27; 


A6-B1-C3; 


A6-B1-C38; 


A7-B1-C14; 




A4-B1-C52; 


A5-B1-C2S; 


A6-B1-C4; 


A6-B1-C39; 


A7-BI-C15; 


20 


A4-B1-C53; 


AS-B1-C29; 


A6-B1-CS; 


A6-B1-C40; 


A7-B1-C16; 




A4-BI-CS4; 


A5-B1-C30; 


A6-B1-C6; 


A6-B1-C41; 


A7-BI-C17; 




A4-B1-C55; 


A5-B1-C31; 


A6-BI-C7; 


A6-B1-C42; 


A7-BI-C18; 




A4-B1-C56; 


AS-B1-C32; 


AC-B1-C8;; 


A6-B1-C43; 


A7-B1-C19; 




A4-B1-CS7; 


A5-BI-C33; 


A6-B1-C9; 


A6-B1-C44; 


A7-B1-C20; 


25 


A4-B1-C58; 


AS-B1-C34; 


A6-B1-C10; 


A6-B1-C45; 


A7-B1-C21; 




A4-B1-C59; 


A5-B1-C3S; 


A6-B1-C11; 


A6-BI-C46; 


A7-B1-C22; 




A5-B1-C1; 


A5-B1-C36; 


A6-B1-C12; 


A6-B1-C47; 


A7-B1-C23; 




A5-B1-C2; 


A5-B1-C37; 


A6-B1-C13; 


A6-B1-C48; 


A7-B1-C24; 




A5-BI-C3; 


A5-B1-C38; 


A6-B1-C14; 


A6-B1-C49; 


A7-B1-C25; 


30 


A5-Bi-C4; 


A5-B1-C39; 


A6-B1-C15; 


A6-BI-C50; 


A7-B1-C26; 




A5-B1-C5; 


AS-BI-C40; 


A6-B1-C16; 


A6-B1«C51; 


A7-B1-C27; 




AS-B1-C6; 


A5-B1-C41; 


A6-BI-C17; 


A6-B1-C52; 


A7-B1-C28; 




A5-B1-C7: 


A5-BI-C42; 


AfMU-ClS; 


AC-B1-C53; 


A7-B1-C29; 




A5-B1-CS; 


A5-B1-C43; 


A6-B1-C19; 


A6-B1-C54; 


A7-B1-C30; 


35 


A5-B1-C9; 


A5-BI-C44; 


A6-B1-C20; 


A6-B1-C55; 


A7-B1-C31; 
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A7-BI-C32; 

A7-B1-C33; 

A7-B1-C34; 

A7-BI-C35; 
5 A7-B1-C36; 

A7-B1-C37; 

A7-B1-C38; 

A7-B1-C39; 

A7-B1-C40; 
10 A7-B1-C41; 

A7-B1-C42; 

A7-B1-C43; 

A7-BI-C44; 

A7.B1-C45; 
lD A7-B1-C46; 

A7-B1-C47; 

A7-B1-C48; 

A7-B1-C49; 

A7-B1-C50; 
20 A7-B1-C51; 

A7-BLC52; 

A7-B1.-C53; 

A7-B1-C54; 

A7.B1-C55; 
25 A7-B1-C56; 

A7-B1-C57; 

A7-Bi-C$8; 

A7-B1-C59; 

AS-B1-C1; 
30 A8-B1-C2; 

A8-B1-C3; 

A8-BI-C4; 

A8-B1-C5; 

AS-B1-C6; 
35 A8-B1-C7; 



A8-B1-CS; 

AS-B1-C9; 

A8-B1-C1Q; 

A8-BI-C11; 

A8-B1-C12; 

A8-B1-C13; 

A8-B1-C14; 

A8-B1-C15; 

A8-B1-CI6; 

A8-B1-C17; 

AS-B1-C18; 

A8-B1-C19; 

A8-B1-C20; 

A8-B1-C21; 

A8-B1-C22; 

A8-B1-C23; 

A8-B1-C24; 

A8-B1-C25; 

A8-BI-C26; 

A8-B1-C27; 

A8-BI-C28: 

AS-B1-C29; 

A8-B1-C30; 

A8-B1-C31; 

AS-B1-C32; 

A8-B1-C33; 

A8-B1-C34; 

AS-BI-C35; 

A8-B1-C36; 

A8-B1-C37; 

A8-B1-C38; 

AS-M-C39; 

A8-B1-C40; 

AS-B1-C41; 

AS-B1-C42; 



52 

A8-B1.-C43; 

A8-B1-C44; 

AS-BI-C45; 

A8-B1-C46; 

A8-B1-C47; 

AS-B1-C48; 

A8-B1-C49; 

A8-B1-C50; 

A8-B1-C51; 

A8-BI-CS2; 

A8-B1-C53; 

A8-B1-CS4; 

A8-B1-C55; 

AS-B1-C56; 

A8-B1-C57; 

A8-B1-CS8; 

A8«BJ-C59; 

A9-B1-C1; 

A9-B1-C2; 

A9-B1-C3; 

A9-B1-C4; 

A9-B1-C5; 

A9-BI-C6; 

A9-B1-C7; 

A9-B1-C8; 

A9-BI-C9; 

A9-B1-C10; 

A9-BI-CU; 

A9-B1-CI2; 

A9-B1-C131 

A9-B1-C14; 

A9-B1-C15; 

A9-B1-C16; 

A9-B1-C17; 

A9-B1-C18; 



A9-B1-C19; 
A9-B1-C2Q; 
A9-BI-C21; 
A9-B1-C22; 
A9-BI-C23; 
A9-B1-C24; 
A9-B1-C2S; 
A9-B1-C26; 
A9-BX-C27; 
A9-B1-C2S; 
A9-B1-C29; 
A9-B1-C30; 
A9-B1-C31; 
A9-B1-C32; 
A9-B1-C33; 
A9-B1-C34; 
A9-B1-C35; 
A9-B1-C36; 
A9-B1-C37; 
A9-B1-C3S; 
A9-BLC39; 
A9-B1-C49; 
A9-B1-C41; 
A9-B1-C42; 
A9-B1-C43; 
A9-BI-C44} 
A9-B1-C45; 
A9-B1-C46; 
A9-B1-C47; 
A9-B1-C4S; 
A9-BI-C49; 
A9-BI-CS0; 
A9-B1-C51; 
A9-B1-C52; 
A9-B1-C53; 



A9-B1-C54; 

A9-B1-CS5; 

A9-B1-C56; 

A9-B1-CS7; . 

A9-B1-CS8; 

A9-BI-C59; 

A10-BI-C1; 

A10-BLC2; 

A10-B1-C3; 

A1Q-B1-C4; 

A10-B1-C5: 

A10-B1-C6; 

A10-B1-C7; 

A10-B1-C8; 

AHMJ1.C9; 

A10-BJ-C10; 

A10-B1-C11; 

A10-B1-C12; 

A10-B1-C13; 

A10-B1-C14; 

A10-B1.C15; 

A10-B1-C16; 

A10-B1-C17; 

A1M81-CI8; 

A10-B1-C19; 

A10-B1-C20; 

A104U-C21; 

A19-B1-C22; 

A10-B1-C23; 

A10-B1-C24; 

A10-BI-C25; 

A10-B1-C26; 

A10-BI-C27; 

A10-B1-C28; 

A1G-B1-C29; 
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A10-B1-O0; 


AX1-B1-C6; 


AU-Bl-OU; 


AX2-BJ-C17; 


A12-B1-C52; 




A10-B1-C31; 


A11-B1-C7; 


A11-B1~C42; 


AX2-B1-C18; 


AX2-B1-C53; 




A10-B1-C32; 


AI1-B1-C8; 


AIX-BI-C43; 


A12-BI-C19; 


A12-B1-C54; 




A10-B1-C33; 


AXX-BI-C9; 


AU-BX-C44; 


A12-B1-C20; 


A12-BX-C5S; 


5 


A10-B1-C34; 


AX1-81-C10; 


AXX-BX-C45; 


A12-B1-C2I; 


AX2-B1-C56; 




A10-B1-C3S; 


AU-BX-C1I; 


A11-B1-C46; 


A12-B1-C22; 


A12-B1-C57; 




AX0-B1-C36; 


A11-B1-02; 


AIX-BX-C47; 


A12-BX-C23; 


A12-B1-C5S; 




A10-BI-C37; 


A1X.B1.C13; 


A11-B1-C4S; 


A12-BX-C24; 


A12-B1-C59; 




A10-B1-C38; 


AX1-B1-CX4; 


AXJ-BX-C49: 


AX2.B1-C25; 


AX3-B1-CX; 
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A10-B1-C39; 


AI1-B1-CJ.5; 


A1X-BX-CS0; 


A12-BI-C26; 


AI3-B1-C2; 




A10-B1-C4O; 


A11-B1-C16; 


AXI-B1-CS1; 


A12-B1-C27; 


A13-B1.C3; 




A10-B1-C41; 


AXI-B1-C17; 


AX1-BX-C52; 


AX2-B1-C28; 


AX3-B1-C4? 




A10-BX-C42; 


A11-BX-C18; 


A1I-B1-CS3; 


AX2-B1-C29; 


AX3-B1-C5; 




AX0-B1-C43; 


A1X-BX-CX9; 


A1X-BI-C54; 


A12-B1-C30; 


A13-BX-C6; 


15 


AX0-BI-C44; 


AH-B1-C20; 


A11-B1-C55; 


AX2-BX-C31; 


A13-BX-C7; 




A10-B1-C45; 


AH-BX-C2X; 


AX1-B1-C56; 


A12-B1-C32; 


AX3-BI-C8; 




A10-BX-C46; 


A11-B1-C22; 


A11-B1.C57; 


A12-BX-C33; 


A13-BI.C9; 




AX0-BX-C47; 


A1X-B1-C23; 


A1X-B1-C58; 


A12-BX-C34; 


A13-BX-C10; 




A10-Bl-C48i 


A11-B1-C24? 


A11-B1-C59; 


AX2-B1-C35; 


AI3-BX-CXX; 


SO 


A10-B1-C49; 


AXX-BX-C25; 


A12-B1-C1; 


AI2-BI-C36; 


AX3«Bi-CX2; 




AI0-BI-C50; 


AU-B1-C26; 


AI2-B1-C2; 


A12-B1-C37; 


AX3-BI-C13; 




AX0-BX-C5X; 


AI1-B1-C27; 


A12-BX-C3; 


AX2-B1-C38; 


A13-BX-C14; 




A10-B1-CS2; 


A1I-B1-C28; 


AI2-B1-C4; 


A12-B1-C39; 


AX3-BX-CX5; 




A10-B1-C53; 


A1I-BX-C29; 


AX2-BX-CS; 


AI2-B1-C40; 


A13-B1-C16; 


25 


A10-B1-CS4; 


A11-B1-C30; 


A12-B1-C6; 


A12-BX-C4X; 


A13-BX-C17; 




AX0-B3-C5S; 


AX1-B1-C3X; 


AX2-B1-C7; 


AX2-B1-C42; 


A13-BX-CX8; 




AX0-BI-C56; 


AXI-B1-C32; 


AX2-BX-C8; 


AX2-B1-C43; 


A13-B1-CX9; 




A10-B1-C57; 


A11-B1-C33; 


A12.B1-C9; 


A12-B1-C44; 


AX3-BX-C20; 




A10-B1-C58; 


A11-B1-C34; 


A12-BX-C10; 


AX2-B1-C45; 


A13-BX-C2X; 


30 


A10-B1-C59; 


AI1-B1-C35; 


AX2-B1-CXX; 


A12-B1-C46; 


AI3-B1C22; 




Ali-Bl-Cl; 


AX1-BX-C36; 


AX2-B1-CX2; 


A12-B1-C47; 


A13-B1-C23; 




A11-B1-C2; 


A11-B1-C37; 


A12-BX-C13; 


A12-BX-C4S; 


A13-BI-C24; 




AXI-B1-C3; 


A11-BI-C38; 


A12-Bi-CX4; 


AX2-B1-C49; 


AX3-BX-C2S; 




A11-B1-C4; 


A11-B1-C39; 


A12-BX-CXS; 


A12-BI-CS0; 


AX3-B1-C26; 


35 


AH-B1-C5; 


AH-B1-C40; 


AX2-BX-CX6; 


A12-B1-C51; 


AX3-B1-C27; 
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A23-B1-C28; 


AI4-B1-C4; 


AI4-B1-C39; 


A15-B1-CI5; 


A1S-BI-C50; 




A13-BI-C29; 


A14.BI-CS; 


A14-B1-C40; 


A1S-BI-CI6; 


A15-B1-C51; 




A13-B1-C30; 


A14-B1-C6; 


A14-B1-C41; 


A15-B1-CI7; 


A1S-B1-C52; 




A13-B1-C31; 


A14-B1-C7; 


A14-B1-C42; 


AI5-B1-C18; 


A15-B1-CS3; 


5 


A13-B1-C32; 


A14-B1-C8; 


AI4-B1-C43; 


A15-B1-C19; 


AI5-B1-CS4; 




AI3-B1-C33; 


A14-B1-C9; 


A14-B1-C44; 


A1S-BI-C20; 


A1S-B1-C55; 




A13-B1-C34; 


A1*JM-CM; 


A14-B1-C45; 


A1S-BI-C21; 


A15-BLCS6; 




A13-B1-C35; 


A14-B1-C11; 


A14-B1-C46; 


A15-B1-C22; 


A15-B1-C57; 




A13-B1-C36; 


A14-B1-C12; 


A14-B1.-C47; 


A15-BI-C23; 


A1S-B1-CS8; 


10 


A13-B1-C37; 


A14-B1.CI3; 


A14-BI-C48; 


AI5-B1-C24; 


A15.B1-C59; 




A13-B1-C38; 


A14-B1-C14; 


A14-B1-C49: 


A1S-B1-C25; 


Altf-Bl-Cl; 




A13-B1-C39; 


A14-B1-C15; 


A14-B1-CS0; 


A15-B1-C26; 


A16-BI-C2; 




A13.B1-C40; 


A14-B1-C16; 


A14-B1-C51; 


A15-B1-C27; 


Atf»-Bl-C3; 




A13-B1-C41; 


AM-B1-C17; 


A14.B1-CS2; 


A1S-B1-C28; 


A16-B1-C4; 


IS 


A13-B1-C42; 


A14-BLC18; 


A14-B1-CS3; 


AI5.B1-C29; 


A16-B1-C5; 




A13-B1-C43; 


A14-B1-C19; 


A14.B1-C54; 


A1S-B1-C30; 


A16-B1-C6; 




A13-B1-C44; 


A14.Bt.C20; 


A14-B1-C55; 


A15-B1-C31; 


A16-B1-C7; 




A13-BLC45; 


A14-B1-C21; 


A14-B1-C56; 


A15.B1-C32; 


A16.BI-C8; 




A13-B1-C46; 


AI4-B1-C22; 


A14-B1-C57; 


A15-B1-C33; 


A16-B1-C9; 


2.0 


A13-B1-C47; 


A14-BLC23; 


A14-B1-C58; 


A15-BI-C34; 


A16-B1-C10; 




A13-BI-C48; 


A14-B1-C24; 


A14-BLC59; 


A15-B1-C35; 


A16-B1-CU; 




A13-B1-C49; 


A14-BJ-C25; 


AI5-B1-C1; 


A15-B1-C36; 


A16-B1-C12; 




A13-B1-C50; 


A14-BI-C26; 


A15-B1-C2; 


A15-B1-C37; 


A16-BI-C13; 




A13-B1-CSX; 


A14-B1-C27; 


A15.BI-C3; 


A15-B1-C38; 
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A26-B1-C21; 


A26-BI-C56; 


A27-BI-C32; 


A28-B1-C8; 




A25-B1-C46; 


A26-B1-C22; 


A26-B1-C57; 


A27-B1-C33; 


A28-B1-C9; 




A25-B1-C47; 


A26-B1-C23; 


A26-B1-C5S; 


A27-B1-C34; 


A28-B1-C10; 




A25-BJ-C48; 


A26-B1-C24; 


A26-B1-CS9- 


A27-B1-C3S; 


A28-B1-C11; 


30 


A25-BI-C49; 


A26-B1-C25; 


A27-B1-C1; 


A27-B1-C36; 


A28-B1-C12; 




A25-B1-C50; 


A26-B1-C26; 


A27-B1-C2* 


A27-B1-C37; 


A28-BI-C13; 




A25-Bl-C51t 


A26-B1-C27; 


A27-B1-C3; 


A27-B1-C38; 


A28-B1-C14; 




A25-B1-CS2; 


A26-BI-C28; 


A27-B1-C4; 


A27-B1-C39; 


A2S-B1-C15; 




A25-BJ.-C53; 


A26-B1-C29; 


A27-BI-CS- 


A27-B1-C40; 


A2S-B1-C16; 


35 


A2S-B1-CS4; 


A26-B1-C30; 


A27-B1-C6; 


A27-B1-C41: 


A28-B1-CI7; 
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A28-B1-C18; 


A28-BI-CS3: 


A29-B1-C29; 


A30-BI-C5; 


A3Q-BI-C40; 




A2S-B1-C19; 


A28-B1-C54; 


A29-B1-C30; 


A30-B1-C6; 


A30-BI-C4I; 




A28-B1-C20; 


A28-B1-C5S; 


A29-B1-C31; 


A3G-BI-C7; 


A30-B1-C42: 




A28-B1-C21; 


A28-B1-CS6; 


A29-B1-C32; 


A30-B1-C8; 


A30-B1-C43; 


5 


A28-B1-C22; 


A2S-B1-CS7: 


A29-B1-C33; 


A30-B1-C9; 


A30-B1-C44: 




A28-B1-C23; 


A28-B1-C58; 


A29-B1-C34; 


A30-B1-C10; 


A30-B1-C45; 




A2S-B1-C24; 


A28-BJ-C59; 


A29-BI-C3S; 


A30-B1-C1I; 


A30-BI-C46; 




A2S-B1-C25; 


A29-B1-C1; 


A29-BI-C36; 


A30-BI-C12; 


A30-B1-C47; 




A28-B1-C26; 


A29-B1-C2; 


A29-B1-C37; 


A30-B1-C13; 


A30-BI-C48; 


10 


A28-B1-C27; 


A29-B1-C3; 


A29-B1-C3S; 


A30-B1-C14; 


A30-B1-C49; 




A28-B1-C28; 


A29-B1-C4; 


A29-B1-C39; 


A30-B1-C15; 


A30-B1-C50; 




A28-B1-C29; 


A29-B1-C5; 


A29-B1-C40; 


A3G-B1-C16; 


A30-B1-CS1; 




A2S-B1-C30; 


A29-B3-C6; 


A29-B1-C41; 


A30-B1-C17; 


A30-B1-CS2; 




A28-B1-C31; 


A29-B1-C7; 


A29-B1-C42; 


A30-B1-C18; 


A30-B1-CS3; 


15 


A2S-B1-C32; 


A29-B1-C8; 


A29-B1-C43; 


A30-B1-C19; 


A30-BI-C54; 




A28-B1-C33; 


A29-B1-C9; 


A29-B1-C44; 


A3O-B1-C20; 


A30-B1-C55; 




A28-B1-C34; 


A29-B1-C10; 


A29-B1-C45; 


A30-B1.C21; 


A30-B1-C56; 




A28-B1-C35; 


A29-B1-C11; 


A29-B1-C46; 


A30-B1-C22; 


A30-B1-C57; 




A28-B1-C36; 


A29-B1-CI2; 


A29-B1-C47; 


A30-B1-C23; 


A30-B1-CS8; 


20 


A28-B1-C37; 


A29-B1-C13; 


A29-BI-C48? 


A30-B1-C24; 


A30.B1-C59; 




A28-B1-C38; 


A29-BI-C14: 


A29-BI-C49; 


A30-B1-C25; 


A31-B1-C1; 




A2S-B1-C39; 


A29-B1-C15; 


A29-BI-C50; 


A30-B1-C26; 


A31-B1-C2; 




A28.B1-C40; 


A29-B1-C16; 


A29-B1-C51; 


A30-B1-C27; 


A31-B1-C3; 




A28-B1-C41; 


A29-BI-C17; 


A29-B1-C52; 


A30-B1-C28; 


A31-B1-C4; 


25 


A2S-B1-C42; 


A29-B1-C18; 


A29-B1-C53; 


A30-B1-C29; 


A31-B1-C5; 




A28-B1-C43; 


A29-B1-C19; 


A29-B1-C54; 


A30-B1-C30; 


A31-B1-C6; 




A28-B1-C44; 


A29-BI-C20; 


A29-B1-CS5; 


A30-B1-C31; 


A3I-B1-C7; 




A28-B1-C45; 


A29.B1-C21; 


A29-B1-C56; 


A30-B1-C32; 


A31>B1»CS; 




A28-B1-C46; 


A29-B1-C22; 


A29-B1-C57; 


A30-B1-C33; 


A3I-B1-C9; 


30 


A28-BI-C47; 


A29-B1-C23; 


A29-BI-C58; 


A30-B1-C34; 


A31-BJ.-C10; 




A28-B1-C48; 


A29-B1-C24; 


A29-B1-C59; 


A30-B1-C3S; 


A31-B1.CU; 




A28-B1-C49; 


A29-B1-C25; 


A30-B1-C1; 


A30-BI-C36; 


A31-B1-C12; 




A2S-B1-C50; 


A29-Bi»C26; 


A30-B1-C2; 


A30-BI-C37; 


A31-B1-C13; 




A28-B1-CS1; 


A29-B1-C27; 


A30-B1-C3; 


A30.BI-C38; 


A31-BI-C14; 


35 ' 


A28-BI-CS2; 


A29-BI-C2S; 


A30-B1-C4; 


A30-B1-C39; 


A31-B1-C15; 
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A31-B1-C1G; 


A31-BI-CS1; 


A32-B1-C27; 


A33-B1-C3; 


A33-B1-C38; 


A31-BI-C17; 


A3I-BI-C52; 


A32-B1-C28; 


A33-B1-C4; 


A33-BI-C39; 


A31-B1-C18; 


A31-B1-C53; 


A32-B1-C29; 


A33-B1-CS; 


A33-BI-C40; 


A31-B1-C19; 


A31-BI-C54; 


A32-B1-C30; 


A33-B1-C6; 


A33-B1-C4I; 


A31-B1-C20; 


A31-BLC55; 


A32-B1-C31? 


A33-B1-C7; 


A33-BI-C42; 


A31-B1-C21; 


A31-B1-C56; 


A32-B1-C32; 


A33-BI-C8; 


A33-B1-C43; 


A31-B1-C22; 


A31-B1-C57; 


A32-B1-C33; 


A33-B1-G9; 


A33-B1.C44; 


A31-B1-C23; 


A31-BI-C58; 


A32-B1-C34; 


A33-B1-CI0; 


A33-B1-C4S; 


A31-B1-C24; 


A31-B1-C59; 


A32-B1-C35; 


A33-Bi.Cn; 


A33-BI-C46; 


A31-BJ-C25; 


A32-B1-C1; 


A32-B1-C36; 


A33-B1-C12; 


A33-B1-C47; 


A31-B1-C26; 


A32-B1-C2; 


A32-B1-C37; 


A33-B1-CI3; 


A33-B1-C48; 


A31-B1-C27; 


A32-B1-C3; 


A32-Bt-C38; 


A33-BJ-C14; 


A33-B1-C49; 


A31-B1-C2S; 


A32-B1-C4; 


A32-B1-C39; 


A33-B1-C15: 


A33-B1-C50; 


A31-B1-C29; 


A32-B1-CS; 


A32-BJ-C40; 


A33-BI-CI6; 


A33-B1-CS1; 


A31-B1-C30; 


A32-B1-C6; 


A32-BLC41; 


A33-B1-CI7; 


A33-B1-CS2; 


A31*B1-C31; 


A32-B1-C7; 


A32-B1-C42; 


A33-B1-C18; 


A33-B1-C53} 


A31-B1-C32; 


A32-B1-C8; 


A32-B1-C43; 


A33-B1-C19; 


A33-B1-CS4; 


A31-BI-C33; 


A32-B1-C9; 


A32-BI-C44; 


A33-B1-C20; 


A33-B1-C55; 


A31-B1-C34; 


A32-BI-C1G; 


A32-B1-C45; 


A33-B1-C21; 


A33-B1-C56; 


A31-B1-C3S; 


A32-BI-C11; 


A32-B1-C46; 


A33-B1-C22; 


A33-B1-C57; 


A31-B1-C36; 


A32-B1-C12; 


A32-B1-C47; 


A33-B1-C23; 


A33-B1-C58; 


A3I-BI-C37; 


A32-B1-C13; 


A32-B1-C4S; 


A33-B1-C24; 


A33-B1-C59; 


A31-B1-C38; 


A32-BI-C14; 


A32-B1-C49; 


A33-B1-C25; 


A34-B1-C1; 


A31-B1-C39; 


A32-B1-C15; 


A32-B1-C50; 


A33-B1-C26; 


A34-B1-C2; 


A31-B1-C40; 


A32-B1-C16; 


A32-B1-C5Z; 


A33-B1.C27; 


A34-B1-C3; 


A3MH-C41; 


A32-B1-C17; 


A32-BI-C52; 


A33-B1-C28; 


A34-B1-C4; 


A31-BI-C42; 


A32-B1-C18; 


A32-B1-C53; 


A33-B1-C29; 


A34-B1-C5; 


A31-BI-C43; 


A32-B1-C19; 


A32-Bi-C54; 


A33-B1-C30; 


A34-B1-C6; 


A3X-B1-C44; 


A32-B1-C20; 


A32-B1-C55; 


A33-B1-C3I; 


A34-B1-C7; 


A31-B1-C4S; 


A32-B1-C21; 


A32-B1-C56; 


A33-B1-C32; 


A34-B1-C8; 


A31-B1-C46; 


A32-B1-C22; 


A32-B1-CS7; 


A33-B1-C33; 


A34-B1-C9; 


A31-BI-C47; 


A32-B1-C23; 


A32.B1-C58; 


A33-BJ-C34; 


A34-B1-C10; 


A31-B1-C48? 


A32-B1-C24; 


A32-B1-CS9; 


A33-B1-C35; 


A34-B1-C11; 


A31-BI-C49; 


A32-B1-C25; 


A33-BI-C1; 


A33-B1-G36; 


A34-B1-C12; 


A31-BI-C50; 


A32-B1-C26; 


A33-B1-C2; 


A33-B1-C37; 


A34-B1-C13; 
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A34-B1-C14; 


A34-B1-C49; 


A35-BI-C2S; 


A1-B2-C1; 


A1.B2-C36 




A34-BI-C15; 


A34-BI-CS0; 


A35-B1-C26; 


A1-82-C2; 


A1-B2-C37. 




A34-B1-CI6; 


A34-B1-C51; 


A3S-B1-C27; 


A1-B2-C3; 


A1-B2-C38; 




A34-B1-C17; 


A34-B1-C52; 


A3S-B1-C28; 


A1-B2-C4; 


ALB2.C39, 


5 


A34-B1.C18; 


A34-B1-CS3; 


A3S-B1-C29; 


A1-B2-C5; 


AI-B2-C40; 




A34-B1-C19; 


A34-B1-C54; 


A3S-B1-C30; 


A1-B2.C6; 


A1-B2-C41; 




A34-B1-C20; 


A34.B1-C55; 


A35-B1-C31; 


A1-B2-C7; 


A1.B2-C42; 




A34-BLC2I; 


A34-B1-CS6; 


A3S-B1-C32; 


A1-B2-CS; 


AI-B2-C43; 




A34-B1-C22; 


A34-B1-C57; 


A35-B1-C33; 


A1-B2-C9; 


A1-B2-C44; 


10 


A34-B1-C23; 


A34-B1-C58; 


A3S.BLC34; 


A1-B2-CI0; 


A1-B2-C4S; 




A34.B1-C24; 


A34-B1-C39; 


A35-B1-C3S; 


Ai-B2-Cll; 


AI-B2-C46; 




A34-B1-C25; 


A35-B1-C1; 


A3S-B1-C36; 


ALB2.C12; 


A1-B2-C47; 




A34-B1-C26; 


A35-B1-C2; 


A35.B1-C37; 


A1-B2-C13; 


A1-B2-C4S; 




A34-B1-C27; 


A3S-B1-C3; 


A3S-BI-C38; 


A1-B2»C14; 


A1-B2-C49; 


15 


A34-B1-C28; 


A35-B1-C4; 


A35-B1-C39; 


A1.B2.C15; 


A1-B2-C50; 




A34-B1-C29; 


A35-B1.C5; 


A3S-B1-C4G; 


A1-B2-C16; 


A1-B2-C515 




A34-B1-C30; 


A35-B1-C6; 


A35-B1-C41; 


A1-B2-C17; 


A1-B2-C52; 




A34-B1-C31; 


A35-B1-C7; 


A35-BI-C42; 


A1.B2-C18; 


A1-B2-C53; 




A34-B1-C32; 


A35-B1-C8; 


A35-B1-C43; 


A1.B2.C19; 


A1-B2-C54; 


20 


A34-BI-C33; 


A35-B1-C9; 


A35-B1-C44; 


A1-B2.C20; 


A1-B2-C55; 




A34-B1-C34; 


A35-B1-C10; 


A35-B1-C45; 


A1-B2-C21; 


A1-B2-C56; 




A34-B1-C35; 


A35-Bi-Cil; 


A35-B1-C46; 


A1-B2-C22; 


A1-B2-C57; 




A34-BI-C36; 


A35-B1-C12; 


A3S-B1-C47; 


A1-B2-C23; 


A1-B2-C58; 




A34-B1-C37; 


A35-B1-C13; 


A35-B1-C48; 


A1-B2-C24; 


A1-B2.CS9; 


25 


A34-B1-C3S; 


A35-B1-C14; 


A35-B1-C49; 


A1-B2-C25; 


A2-B2-CI 






A34-B1-C39; 


A35-B1-C1S; 


A3S-B1-C50; 


A1-B2-C26; 


A2-B2-C2 






A34-B1-C40; 


A35-BI-C16; 


A35-BI-C51; 


A1-B2-C27; 


A2-B2-C3 






A34-B1-C4J; 


A3S-B1-C17; 


A35-B1-C52; 


AI-B2-C28; 


A2-B2-C4 






A34-B1-C42; 


A3S.B1-C18; 


A35-B1-C53; 


A1-B2-C29; 


A2-B2-C5 




30 


A34-B1-C43; 


A35-BI-C19; 


A3S-B1-C54; 


A1-B2-C30; 


A2-B2-C6 






A34-B1-C44; 


A35-B1-C20; 


A35-B1-C55; 


A1-B2.C31; 


A2-B2-C7 






A34-B1-C45; 


A35-B1-C21; 


A3S-BX-CS6; 


A1-B2-C32; 


A2-B2-C8 






A34-B1-C46; 


A35-B1-C22; 


A35-BI-CS7; 


A1-B2-C33; 


A2-B2-C9 






A34-BLC47; 


A35-BLC23; 


A35-Bt-C58j 


A1-B2-C34; 


A2.B2-C10 


3 5 


A34-B1-C48; 


A35-BI-C24; 


A35-B1.C59; 


A1-B2-C35; 


A2-B2-C11 
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A2-B2-C12; 


A2-B2-C47- 


A3-B2-CZ3; 


A3-B2-C5S; 


A4-B2-C34; 




A2-B2-C13; 


A2-B2-C48; 


A3-B2-C24; 


A3-B2-CS9; 


A4.B2.C35: 




A2-B2-CI4; 


A2-B2-C49; 


A3-B2-C25; 


A4-B2-C1; 


A4-B2-C36; 




A2-B2-C15; 


A2.B2-C50; 


A3-B2-C26; 


A4-B2.C2; 


A4-B207; 


5 


A2-B2-C16; 


A2-B2-CS1; 


A3-B2-C27; 


A4-B2-C3; 


A4-B2-C3S; 




A2-B2-C17; 


A2-B2-C52; 


A3-B2-C28; 


A4-B2-C4; 


A4-B2-C39; 




A2-B2-CI8; 


A2-B2-C53; 


A3-B2-C29; 


A4-B2-C5; 


A4-B2-C40; 




A2-B2-C19; 


A2-B2-C54; 


A3.B2.C30; 


A4-B2-C6; 


A4-B2-C41; 




A2-B2-C20; 


A2-B2-C55; 


A3-B2-C31; 


A4-B2-C7; 


A4.B2-C42; 


10 


A2-B2-C21; 


A2-B2-C56J 


A3-B2-C32; 


A4-B2.C8; 


A4-B2-C43; 




A2-B2-C22; 


A2-B2-C57; 


A3-B2-C33; 


A4-B2-C9; 


A4.B2-C44; 




A2-B2-C23; 


A2-B2-C58; 


A3-B2-C34; 


A4-B2-C10; 


A4-B2-C45; 




A2-B2-C24; 


A2-B2-C59; 


A3-B2-C35; 


A4-B2-C1I? 


A4-B2-C46; 




A2-B2-C25; 


A3-B2-C1; 


A3-B2-C36; 


A4-B2-C12; 


A4-B2-C47; 


IS 


A2-B2-C26; 


A3-B2-C2; 


A3-B2-C37; 


A4-B2-C13; 


A4-B2.C48; 




A2-B2-C27; 


A3.B2.C3j 


A3-B2-C38; 


A4-B2-CI45 


A4-B2-C49? 




A2-B2-C28; 


A3-B2-C4; 


A3-B2-C39; 


A4.B2-C15; 


A4-B2.C50; 




A2-B2.C29; 


A3-B2-C5; 


A3-B2-C40; 


A4-B2-C16; 


A4-B2-C51; 




A2-B2-C30; 


A3-B2-C6; 


A3-B2-C41; 


A4-B2-C17; 


A4-B2-C52j 


20 


A2-B2-C31; 


A3-B2-C7; 


A3-B2-C42; 


A4-B2-C18; 


A4-B2-C53; 




A2-B2-C32; 


A3-B2-CS; 


A3-B2-C43; 


A4-B2-C19; 


A4-B2-C54; 




A2-B2-C33; 


A3-B2-C9; 


A3-B2-C44; 


A4-B2-C2G; 


A4-B2-C55. 




A2-BZ-C34; 


A3-B2-C10; 


A3-B2-C45; 


A4-B2-C21; 


A4-B2-C56 




A2-B2-C3S; 


A3.B2.Cli; 


A3-B2-C46; 


A4-B2-C22; 


A4-B2-C57 


£5 


A2-B2-C36; 


A3-B2-C12; 


A3-B2-C47; 


A4-B2-C23; 


A4-B2-C58 




A2-B2-C37; 


A3-B2-C13; 


A3.B2.C48; 


A4-B2-C24; 


A4-B2-CS9 




A2-B2-C38; 


A3-B2-C14; 


A3-B2-C49; 


A4-B2.C25; 


A5-E2-C1; 




A2-B2-C39; 


A3-B2-C15; 


A3-B2-C50; 


A4.B2-C26; 


A5-B2-C2; 




A2-S2-C40; 


A3-S2-C16} 


A3-B2-C51; 


A4-B2-C27; 


A5-B2-C3; 


30 


A2-B2-C41; 


A3-B2-C17; 


A3-B2-C52; 


A4-B2-C2S; 


A5-B2-C4; 




A2-B2-C42; 


A3-B2-C18; 


A3-B2-CS3; 


A4-B2-C29; 


A5-B2-C5; 




A2-B2-C43; 


A3-B2-C19; 


A3-B2-C54; 


A4-B2-C30; 


A5-B2-C6; 




A2-B2-C44; 


A3-B2-C2C; 


A3-B2-CS5; 


A4-B2-C31; 


A5-B2-C7; 




A2-B2-C45; 


A3-B2-C21; 


A3.B2-C56; 


A4-B2-C32; 


AS-B2-C8; 


3 5 


A2-B2-C46; 


A3-B2-C22; 


A3-B2-C57; 


A4-B2-C33; 


A5-B2-C9; 
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A5-B2-C10; 


A5-B2-C45; 


A6-B2-C21; 


A6-B2-C56; 


A7-B2-C32 




A5-B2-C11; 


A5-B2-C46; 


A6-B2-C22; 


A6-B2-C57; 


A7-B2-C33 




AS-B2-C12; 


A5-B2-C47; 


A6-B2-C23; 


A6-B2-C5S; 


A7-B2-C34; 




A5-B2-C13; 


A5-B2-C48; 


A6-B2-C24; 


A6-B2-C59; 


A7-B2-C3S; 


5 


A5-B2-C14; 


A5-B2-C49; 


A6-B2-C25; 


A7-B2-C1; 


A7-B2-C36; 




A5-B2-CIS; 


A5-B2-C50; 


A6-B2-C26; 


A7-B2-C2; 


A7-B2-C37; 




A5-B2-C16; 


A5-B2-C51; 


A6-B2-C27; 


A7-B2-C3; 


A7-B2-C3S; 




A5-B2-CI7; 


A5-B2-C52; 


A6-B2-C2S; 


A7-B2-C4; 


A7-B2-C39; 




A5-B2-C18; 


A5-B2-CS3: 


A6-B2-C29; 


A7-B2-CS; 


A7-B2-C40; 


20 


A5-B2-C19; 


A5-B2-C54; 


A6-B2-C39; 


A7-B2-C6; 


A7-B2-C41; 




A5-B2-C20; 


A5-B2-C5S: 


A6-B2-C31; 


A7-B2-C7; 


A7-B2-C42; 




A5-B2-C21; 


A5-B2-CS6; 


A6-B2-C32; 


A7-B2-C8; 


A7-B2-C43; 




A5-B2-C22; 


A5-B2-C57; 


A6-B2-C33; 


A7-B2-C9; 


A7-B2-C44; 




A5-B2-C23; 


A5-B2-CS8; 


A6-B2-C34: 


A7-B2-C10; 


A7-B2-C4S; 


15 


A5-B2-C24; 


A5-B2-C59; 


A6-B2-C35; 


A7-B2-C11; 


A7-B2-C46; 




A5-B2-C25; 


A6-B2-C1; 


A6-B2-C36; 


A7-B2-C12; 


A7-B2-C47; 




A5-B2.C26; 


A6-B2-C2; 


A6-B2-C37; 


A7-B2-C13; 


A7-B2-C4S; 




A5-B2-C27; 


A6-B2-C3; 


A6-B2-C38; 


A7-B2-C14; 


A7-B2-C49; 




A5-B2-C28{ 


A6-B2-C4; 


A6-B2-C39; 


A7-B2-C15; 


A7-B2-C50; 


20 


A5-B2-C29; 


A6-B2-C5; 


A6-B2-C40; 


A7-B2-CI6; 


A7-B2.CS1; 




A5-B2-C39; 


A6-B2-C6; 


A6-B2-C41; 


A7-B2-C17; 


A7-B2-CS2; 




AS-B2-C31; 


A6-B2-C7; 


A6-B2-C42; 


A7-B2-C18; 


A7-B2-C53; 




A5.B2-C32; 


A6-B2-C8;; 


A6-B2-C43; 


A7-B2-C19; 


A7-B2-C54; 




A5-B2-C33; 


A6-B2-C9; 


A6-B2-C44; 


A7-B2-C20; 


A7-B2-CS5; 


25 


A5-B2-C34; 


A6-B2-C10; 


A6-B2-C45; 


A7-B2-C21; 


A7-B2-C56; 




A5-B2-C35; 


A6-B2-C11; 


A6-B2-C46; 


A7-B2-C22; 


A7-B2-C57; 




A5-B2-C3S; 


A6-B2-C12; 


A6-B2-C47; 


A7-B2-C23; 


A7-B2-CS8: 




A5-B2-C37; 


A6-B2-C13; 


A6-B2-C4S; 


A7-B2-C24; 


A7-B2-C59; 




A5-B2-C38; 


A6-B2-C14: 


A6-B2-C49; 


A7-B2-C2S; 


A8-B2-C1; 


30 


A5-B2-C39; 


A6-B2-C15; 


A6-B2-CS0; 


A7-B2-C26; 


A8-B2-C2; 




A5-B2-C40; 


A6-B2-C16; 


A6-B2-C51; 


A7-B2-C27; 


A8-B2-C3; 




A5-B2-C41; 


A6-B2-C17; 


A6-B2-C52; 


A7-B2-C28; 


A8-B2-C4; 




AS-B2-C42; 


A6-B2-C18; 


A6-B2-CS3; 


A7-B2-C29; 


A8-B2-C5; 




A5-B2-C43; 


A6-B2-C19; 


A6-B2-CS4; 


A7-B2-C30; 


A8-B2-Cfi; 


35 


A5-B2-C44; 


A6-B2-C20; 


A6-B2-C55; 


A7-B2-C31; 


A8-B2-C7; 
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A8-B2-C8; 


A8-B2-C43; 


A9-B2 C19; 


A9-B2-C54; 


A10-B2-C30 




A8-B2-C9; 


AS-B2-C44; 


A9-B2-C20; 


A9-B2-C55; 


A10-B2-C31 




A8-B2-C10; 


A8-B2-C45; 


A9-B2-C21; 


A9-B2-C56; 


A10-B2-C32, 




A8-B2-CI1; 


A8-B2-C46; 


A9-B2-C22; 


A9-B2-C57; 


AI0-B2-C33- 


5 


A8-B2-CJ2; 


A8-B2-C47; 


A9-B2-C23; 


A9-B2-C58; 


AI0-B2-C34; 




A8-B2-C13; 


AS-B2-C48; 


A9-B2-C24; 


A9-B2-C59; 


A10-B2-C35; 




AS-B2-C14; 


A8-B2-C49; 


A9-B2-C25; 


A10-B2-CI; 


A10-B2-C36; 




A8-B2-C15; 


A8-B2-CS0; 


A9-B2-C26; 


A10-B2-C2; 


AI0-B2-C37; 




A8-B2-C16; 


AS-B2-C51; 


A9-B2-C27; 


A16-B2-C3; 


A10-B2-C38; 


10 


A8-B2-C17; 


A8-B2-C52; 


A9-B2-C2S; 


AI0-B2-C4; 


A10-B2-C39; 




A8-B2-C1S; 


A8-B2-CS3; 


A9-B2-C29; 


AMMJ2-C5; 


A10-B2-C40; 




AS-B2-C19; 


A8-B2-C54; 


A9-B2-C30; 


A10-B2.C(5; 


AI0-B2-C43; 




A8-B2-C20; 


A8-B2-C5S; 


A9-B2-C31; 


A10-B2-C7; 


A10-B2-C42; 




A8-B2.C2I; 


A8-B2-C56; 


A9-B2-C32; 


A10-B2.C8; 


A10-B2-C43; 


15 


A8-B2-C22; 


A8-B2.CS7; 


A9-B2-C33: 


A10-B2-C9; 


A10-B2-C44; 




A8-B2-C23; 


A8-B2-C58; 


A9-B2-C34; 


A10-B2-C10 


; AI0-B2-C4S; 




A8-B2-C24; 


A8-B2-CS9; 


A9-B2.C3S: 


A10.B2-C11 


; A16-B2-C46; 




A8-B2-C25; 


A9-B2-C1; 


A9-B2-C36: 


A10-B2-C12 


; A10-B2-C47; 




A8-B2-C26; 


A9-B2-C2; 


A9-B2-C37; 


A10-B2-C13 


; A10-B2.C48? 


20 


A8-B2-C27; 


A9-B2-C3; 


A9-B2-C38; 


A10-B2-C14 


; A10-B2-C4!); 




A8-B2-C28; 


A9-B2-C4; 


A9-B2-C39; 


A10-B2-C15 


; A10-B2-C50; 




A8-B2-C29; 


A9-B2-C5: 


A9-B2-C40; 


A10-B2-CI6 


; AI0-B2-C5I; 




AS-B2-C30; 


A9-B2-C6; 


A9-B2-C41; 


A1C-B2-C17 


; A10-B2-CS2; 




A8-B2-C31; 


A9-B2-C7; 


A9-B2-C42; 


A16-B2-C18 


A10-B2-C53; 


25 


A8-B2-C32; 


A9-B2-CS; 


A9-B2-C43; 


A10-B2-C19 


; AI0-B2-C54; 




A8-B2-C33; 


A9-B2-C9; 


A9-B2-C44; 


A18-B2~C20 


; A10-B2-CS5; 




A8-B2-C34: 


A9-B2-C18; 


A9-B2-C45; 


A10-B2-C21 


; A10-B2-C56; 




A8-B2-C35; 


A9-B2-C11; 


A9-B2-C46; 


A10-B2-C22 


; A10-B2-C57; 




AS-B2-C36; 


A9-B2-C12; 


A9-B2-C47; 


AI0-B2-C23 


; AI0-B2-C5S; 


30 


AS-B2-C37; 


A9-B2-C13; 


A9-B2-C48; 


A10-B2-C24 


; A10-B2.C59- 




A8-B2-C38; 


A9-B2-C14; 


A9-B2-C49; 


A10-B2-C25 


; A11-B2-C1; 




A8-B2-C39; 


A9-B2-C1S; 


A9-B2-C50; 


A10-B2-C26 


; A11.B2-C2; 




A8-B2-C4G; 


A9-B2-C16; 


A9.B2.CSI; 


A10-R2-C27 


; AU-B2-C3; 




AS-B2-C41; 


A9-B2-C17; 


A9-B2-C52; 


A10-B2-C28 


; A11-B2-C4; 


3 5 ' 


A8-B2-C42; 


A9~B2-CiS; 


A9-B2-C53; 


A10-B2-C29 


; A11-B2-C5; 
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AU-B2-C6; 


A1I-B2-C4I- 


A12-B2-C17; 


A12-B2-C52; 


A13-B2-C28: 




AU-B2-C7; 


AI1-B2-C42; 


AI2-B2-CIS; 


A12-B2-C53; 


A13-B2-C29; 




AH-B2-CS; 


A1I-B2-C43; 


A12-B2-C19; 


A12-B2-C54; 


A13-B2-C30; 




A11-B2-C9; 


A11-B2-C44; 


A12-B2-C20; 


A12-B2-C55; 


A13-B2-C31; 


5 


A11.B2-C10; 


AI1-B2-C4S; 


A12-B2-C21; 


A12-B2-C56; 


AJ3-B2-C32; 




AH-B2-C11; 


AJ1-B2-C46; 


A12-B2.C22; 


A12-B2-C57; 


A13-B2-C33; 




AH-B2-C12; 


A11-B2-C47; 


A12-B2-C23; 


A12-B2-CS8; 


A13-B2-C34; 




A11-B2-CI3; 


A11-B2-C4S; 


A12-B2-C24; 


A12-B2-C59; 


A13-B2-C35; 




AU-B2-C14; 


A1I-B2-C49; 


A12-B2-C25; 


A13-B2-C1; 


A13-B2-C36; 


10 


A11-B2-C15; 


A11-B2-C50; 


A12-B2-C26; 


A13.B2-C2; 


A13-B2-C37; 




A11-B2-C165 


AI1-B2-C51; 


A12-B2-C27; 


A13-B2-C3; 


A13-B2-C38; 




A11-B2-C17; 


A11-B2-C52; 


A12-B2-C28; 


A13-B2-C4; 


A13-B2-C39; 




A11-B2-C18; 


A11-B2-C53; 


AI2-B2-C29; 


A13-B2.C5; 


A13-B2-C40; 




Ali-B2-C19i 


A11-B2.C54; 


A12-B2-C30; 


A13-B2-C6; 


A13.B2.C41; 


15 


A11-B2-C20; 


A11-B2-CS5; 


A12-B2-C31; 


A13-B2-C7; 


A13-B2-C425 




A11.B2-C21; 


A11-B2-C56; 


A12-B2-C32: 


A13-B2-C8; 


A13.B2-C43; 




AH-B2-C22; 


A11-B2-C57; 


A12-B2-C33; 


A13-B2-C9; 


A13-B2-C44; 




A11-B2-C23; 


AU-B2-C58; 


A12-B2-C34; 


A13-B2-C10; 


A13-B2-C4S; 




A11-B2-C24; 


A11.B2-C59; 


A12-B2-C35; 


A13-B2-C11; 


AI3-B2-C46; 


20 


A11-B2-C25; 


AI2-B2-CI; 


A12-B2-C36; 


AI3-B2-CI2; 


A13-B2-C47; 




A11-B2-C26; 


A12-B2-C2; 


A12-B2-C37; 


A13-B2-C13; 


A13-B2-C48; 




A11-B2-C27; 


A12-B2.C3; 


AI2-B2-C3S; 


A13-B2-CI4; 


AD-B2-C49; 




AI1-B2-C2S; 


A12-B2-C4; 


A12-B2-C39; 


AI3-B2-C15; 


AI3-B2CS0; 




A11-B2-C29; 


AI2-B2-C5; 


A12-B2-C40; 


A13-B2-CKJ; 


A13-B2-CS1; 


25 


A11-B2-C30; 


A12-B2-C6; 


AI2-B2-C4I; 


A13-B2-C17; 


A13-B2-C52; 




A11-B2-C31; 


A12-B2-C7; 


A12-B2-C42; 


A13-B2~CIS; 


A13-B2.C53; 




A11-B2-C32; 


A12-B2-C8; 


A12-B2-C43; 


A13-B2-C19; 


A13-B2-C54; 




A11-B2-C33; 


A12-B2-C9; 


A12-B2-C44; 


A13-B2-C20; 


A13-B2-CSS; 




AI1-B2-C34; 


A12-B2-C10; 


AI2-B2-C45; 


A13-B2-C21; 


A13-B2-CS6; 


30 


AU-B2-C35; 


AI2-B2-C11; 


A12-B2-C46; 


A13-B2-C22; 


A13.B2-C57 




A11-B2-C3S; 


A12-B2-C12; 


A12-B2-C47; 


A13-B2.C23; 


A13-B2-CS8 




A11-B2-C37; 


A12-B2-C13; 


A12-B2-C48; 


A13-B2-C24* 


A13-B2-C59 




A11-B2.C3S; 


A12-B2-CI4; 


A12-B2-C49; 


A13-B2.C2S; 


A14-B2-C1: 




A11-B2-C39; 


A12-B2-C15; 


A12-B2-C50; 


A13-B2-C26; 


A14-B2-C2; 


35 ' 


AU-B2-C40; 


A12-B2-C16; 


A12-B2-C51; 


A13-B2-C27; 


A14-B2-C3; 
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AI4-B2-C4; 


A14-B2-C39; 


A15-B2-CI5; 


A1S-B2-C50; 


A16-B2-C26; 




A14-B2-C5; 


AI4-B2-C40; 


A15-B2-C16; 


A1S-B2-C51; 


A16-B2.C27; 




A14-B2-C6; 


A14-B2-C41; 


A1S-B2-C17; 


A15-B2-CS2; 


A16-B2-C28; 




A14-B2-C7; 


AI4-B2-C42; 


A15-B2-CI8; 


'A15-B2-C53; 


Ai«-B2-C29;^ 


5 


A14-B2-C8; 


A14-B2-C43; 


A1S-B2-C19; 


A15-B2-C54; 


A16-B2-C30; 




A14-B2-C9; 


A14.B2-C44; 


AIS-B2-C20; 


A15-B2-CSS; 


A16-B2-C31; 




A14-B2-C1&; 


AI4-B2-C45; 


A15-B2-C21; 


A15-B2-C56; 


A16-B2-C32; 




A14-B2-C1I; 


A14-B2-C46; 


A15-B2-C22; 


A15-B2.C57; 


A16-B2-C33; 




A14-B2-C12; 


A14-B2.C47; 


A15-B2-C23; 


A15-B2-C58; 


A16-B2-C34; 


10 


A14-B2-C13; 


A14-B2-C48; 


A15-B2-C24; 


A15.B2-C59; 


A16.B2-C35; 




A14-B2-C14; 


A14-B2-C49: 


A15-B2»C25; 


A16-B2-C1; 


A16-B2.C36; 




A14-B2-C15; 


A14-B2-C50; 


A15-B2-C26; 


A16-B2-C2? 


A16-B2.C37; 




A14-B2.C16; 


A14-B2-C51; 


AI5-B2-C27; 


A16-B2-C3; 


A16-B2-C38; 




A14.B2-C17; 


Ai4-B2-C52: 


A15-B2-C28; 


A16-B2-C4; 


A16-B2-C39; 


15 


A14-B2-C18; 


A14-B2-C53; 


A15-B2-C29; 


A16-B2-C5; 


A16-B2-C40; 




A14-B2-C19; 


A14-B2-C54; 


A15-B2-C30; 


A16-B2-C6; 


A16-B2-C41; 




A14-B2-C20; 


A14-B2-C55: 


A15-B2-C31; 


A16-B2.C7; 


A16-B2-C42; 




AI4-B2-C21; 


A14-B2-C56; 


A15-B2-C32; 


A16-B2-C8; 


A16-B2-C43; 




A14-E2-C22; 


A14-B2-C57; 


A15-B2-C33; 


A16-B2-C9; 


A16-B2-C44; 


20 


A14-B2-C23; 


A14-B2-C58; 


A1S-B2-C34; 


A16.B2.C10; 


A16-B2-C45; 




A14-B2-C24; 


A14-B2-C59; 


A15-B2-C3S; 


A16-B2-CU; 


A16-B2-C46; 




A14-B2-C25; 


A15-B2-C1; 


A15-B2-C36; 


A16-B2-C12; 


A16-B2-C47; 




A14-B2-C26; 


A15-B2-C2; 


A15-B2-C37; 


Ai6-B2.Ci3; 


AW-B2-C4S; 




A14-B2-C27; 


AI5.B2-C3; 


A15-B2-C3S; 


A16-B2-C14; 


A16-B2-C49; 


25 


A14-B2-C28; 


A15-H2-C4; 


A15-B2-C39; 


A16-B2-C15; 


A16-B2-C50; 




A14-B2-C29; 


A15-BMS; 


AiS.B2.C40; 


A16-B2-C16; 


A16-B2-C51; 




A14-B2-C30; 


A15-B2-C6; 


AI5-B2-C4J; 


A16-B2-C17; 


A16-B2-C52; 




A14-B2-C31; 


A15-B2-C7; 


A15-B2-C42; 


A16-B2-C1S; 


A16-B2-C53; 




A14-B2-C32J 


A15-B2-C8i 


A15.B2.C43; 


AM-B2-CJ9; 


A16-B2-C54; 


30 


A14-B2-C33; 


A15-B2-0; 


AI5-B2-C44; 


A16-B2-C20; 


A16-B2.C55; 




A14-B2-C34; 


A15-B2-C10; 


A15-B2-C45; 


A16S2-G21; 


A16-B2-C56; 




A14.B2-C35; 


A1S-B2-CI1; 


A1S-B2-C46; 


A16-B2-C22: 


A16-B2-C57; 




A14-B2-C36; 


A15.B2.C12; 


A15-B2-C47; 


A1^-B2.C23; 


A16-B2-C58; 




A14-B2-C37; 


A15-B2-C13; 


A15-B2-C48; 


A16-B2-C24; 


A16-B2-C59; 


35 ■ 


AJ4-B2-C38; 


A15-B2-C14: 


A1S-B2-C49; 


A16.B2-C25; 


Ai7-B2-Cl; 
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A17-B2-C2; 


AJ7-B2-C37; 


A18-B2-CJ3; 


AJ8-B2-C48; 


A19-B2-C24; 




A17-B2-C3; 


A17-B2-C38; 


AI8-B2-C14; 


A18-B2-C49; 


A19-B2-C2S; 




AI7-B2-C4; 


A17-B2-C39; 


A18-82-C1S; 


A18-B2-C50; 


A19-B2-C26; 




A17-B2-C5J 


A17-B2-C40; 


A18-B2-C16; 


A18-B2-C51; 


AI9-B2-C27; 


5 


A17-B2-C6; 


A17-B2-C41; 


A18-B2-C17; 


A18-B2-C52; 


A19-B2-C2S; 




A17-B2-C7; 


A17-B2-C42; 


AI8-B2-C18; 


A1S-B2-C53; 


A19-B2-C29; 




A17-B2-C8; 


AI7-B2-C43; 


A18-B2-C19; 


A18-B2-C54; 


A19-B2-C30; 




A17-B2-C9; 


A17-B2-C44; 


A1S-B2-C20; 


A18-B2-C55; 


A19-B2-C31; 




A17-B2-C10; 


A17-B2-C4S; 


A18-B2-C21; 


A18-B2-CS6; 


A19-E2-C32; 


10 


A17-B2-C11; 


A17-B2-C46; 


A18-B2-C22; 


A18-B2-C57; 


A19-B2-C33; 




A17-B2-C12; 


A17-B2-C47; 


A1S-B2-C23; 


A18-B2-CS8; 


A19-B2-C34; 




A17-B2-C13; 


A17-B2-C48; 


AI8-B2-C24; 


A18-B2-C59; 


A19-B2-C3S; 




A17-B2.C14; 


A17-B2-C49; 


AI8-B2-C25; 


AX9-B2-C1; 


A19-B2-C36; 




A17-B2-C1S? 


A17-B2-C50; 


AI8-B2-C26; 


A19-B2-C2; 


A19-82-C37; 


15 


A17-B2-C16; 


A17-B2-C51; 


A1S-B2-C27; 


A19-B2-C3; 


A19-B2-C3S; 




A17-B2-C17; 


A17-B2-C52; 


A18-B2-C28; 


A19-B2-C4; 


A19.B2-C39; 




A17-B2-C18; 


A17-B2-C53; 


A1S-B2-C29; 


A19-B2-CS; 


A19-B2-C40; 




A17-B2-C19; 


A17-B2-C54; 


A18-B2-C30; 


A19-B2-C6; 


A19.B2-C41; 




A17-B2.C20; 


A17-B2-C55; 


A18-B2-C31; 


A19-B2-C7; 


A19-B2-C42; 


2D 


A17-B2-C21} 


A17-B2-C56; 


A18-B2-C32; 


A19-B2-C8; 


A19-B2-C43; 




A17-B2-C22; 


A17-B2-C57; 


A18-B2-C33; 


A19-B2-C9; 


A19-B2-C44; 




A17-B2-C23; 


A17-B2-C58; 


A18-B2-C34; 


A19-B2-CW; 


A19-B2-C45; 




A17-B2-C24; 


A17.B2-C59; 


A18-B2-C35; 


A19-B2-C11; 


A19.B2-C46; 




A17-B2-C25; 


A18-B2-C1; 


A18-B2-C36; 


A19-B2-C12; 


A19-B2-C47; 


25 


A17-B2-C26; 


A1S-B2-C2; 


A18-B2-C37; 


A19-B2-CI3; 


A19-B2-C48; 




A17-B2-C27; 


A1S-B2-C3; 


AIS-B2-C38; 


A19-B2-C14; 


A19-B2-C49; 




A17*B2-C28; 


A18-B2-C4; 


A18-B2-C39; 


A19-B2-C15; 


A19-B2-CS0; 




A17-B2-C29; 


A18-B2-C5; 


A1S-B2-C40; 


A19-B2-C16; 


A19-B2-C51; 




A17-B2-C3G; 


A1S-B2-C6; 


A18-B2-C4I; 


AI9-B2.C17; 


A19-B2-C52; 


30 


AI7-B2-C3I; 


A18-B2-C7; 


A18-B2-C42; 


A19-B2-CI8; 


A19-B2-C53; 




AI7-B2-C32; 


A18-B2-C8; 


A1S-B2-C43- 


A19-B2-C19; 


A19-B2-CS4; 




A17-B2-C33; 


A1S-B2-C9; 


A1S-B2-C44; 


A19-B2-C26; 


A19-B2-C55; 




A17-B2-C34; 


A18-B2-C10; 


A18-B2-C45; 


AI9-B2-C21; 


A19-B2-CS6; 




A17-B2-C35; 


A18-B2-CH; 


A1S-B2-C46; 


A19-B2-C22; 


A19-B2-C57; 


35 ' 


A17-B2-C36; 


A18-B2-C12; 


A18-B2-C47- 


A19-B2-C23; 


A19-B2-C58; 
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AI9-BZ-C59; A2G-B2-C35; 


A21-B2-CU; 


A2i-B2-C4<5 


; A22-B2-C22; 




A20-B2-C!; 


A20-B2-C36; 


A21-B2-C12; 


A2I-B2-C47 


; A22-B2-C23; 




A20-B2-C2; 


A2Q-B2-C37; 


A2I-B2-C13; 


A21-B2-C48 


; A22-B2.C24; 




A2G-B2-C3; 


A20-B2-C38; 


A21-B2-C14; 


A21-B2-C49 


; A22-B2-C2S}- 


5 


A2G-B2-C4; 


A20-B2-C39; 


A21-B2-CIS; 


A21-B2-C50 


; A22.B2-C26; 




A20-B2-C5; 


A20-B2-C40; 


A21-B2-C16; 


A21-B2-C51 


; A22-B2-C27; 




A20-B2-C6; 


A20-B2-C41; 


A21-B2-C17; 


A21-B2-C52; A22-B2-C28; 




A20-B2-C7; 


A2G-B2-C42; 


A21-B2-C18; 


A21-B2.C53; A22-B2-C29; 




A20-B2-CS; 


A20-B2-C43J 


A21-B2-C19; 


A21-B2-CS4 


A22-B2-C30; 


10 


A20-B2-C9: 


A20-B2-C44; 


A21-B2-C20; 


A21-B2-C55 


A22-B2-C3I; 




A20-B2-C10 


A20-B2-C45; 


A21-B2-C21; 


A21-B2-C56 


A22-B2-C32; 




A20-B2-CI1 


A20.B2.C46; 


A21-B2-C22; 


A21-B2-C57 


A22-B2-C33; 




A2G-B2-C12 


A20-B2-C47; 


A2I-B2-C23; 


A21-B2-C5S 


A22-B2-C34; 




A20-B2-C13 


A20-B2-C4S; 


A2LB2-C24; 


A21-B2-C59 


A22-B2-C35; 


15 


A20-B2-C14 


A20-B2-C49; 


A21-B2-C25; 


A22.B2-C1; 


A22-B2-C36; 




A20-B2-C15 


A20-B2.C50; 


A21-B2-C26; 


A22-B2-C2J 


A22-B2-C37; 




A20-B2-C16 


A20-B2.C51; 


A21-B2-C27; 


A22-B2«C3; 


A22-B2.C38; 




A20-B2-C17 


A20-B2-C52; 


A21-B2-C28; 


A22-B2.C4; 


A22-B2-C39; 




A20-B2-C18 


A20-B2-C53; 


A21-B2-C29; 


A22-B2-CS} 


A22-B2-C40; 


20 


A2G-B2-C19 


A20-B2-C54; 


A21-B2-C30; 


A22-B2-C6; 


A22-B2-C41; 




A20-B2-C2O 


A20-B2.C55; 


A21-B2-C31; 


A22-B2-C7; 


A22-B2-C42; 




A20-B2-C21 


A29-B2-CS6; 


A21-B2-C32; 


A22-B2-C8; 


A22-B2-C43; 




A20-B2-C22 


A20-B2-C57; 


A21-B2-C33; 


A22-B2-G9; 


A22-B2-C44; 




A20-B2-C23 


A20-B2-C58; 


A21-B2-C34; 


A22-B2-C10 


A22-B2-C45; 


25 


A20-B2-C24 


A20-B2-CS9; 


A21-B2-C3S; 


A22-B2-C11 


A22-B2-C46; 




A2G-B2-C25 


A21-B2-CI 




A21-B2-C36; 


A22-B2.CI2 


A22-B2-C47; 




A20-82-C26 


A21.B2-C2 




A21-B2-C37; 


A22-B2-C13 


A22-B2-C48; 




A20-B2-C27 


A21-B2-C3 




A21-B2-C3S; 


A22-B2-C14 


A22-B2*C49; 




A20-B2-C28 


A21-B2-C4 




A21-B2-C39; 


A22-B2-C15 


A22-B2-C50; 


30 


A20-B2-C29 


A2I-B2.C5 




A21-B2-C40; 


A22-B2-C16 


A22-B2-C51; 




A20-B2-C30 


A21-B2-C6 




A21-B2-C41; 


A22-B2-C17 


A22-B2-C52; 




A20-B2-C31 


A21-B2-C7 




A21.B2.C42; 


A22-B2-C18 


A22-B2-C53; 




A20-B2-C32 


A2l-B2.CS 




A21-B2-C43; 


A22-B2-CI9 


A22-B2-C54; 




A20-B2-C33 


A21-B2-C9 




A21-B2-C44; 


A22-B2-C20 


A22-B2-CSS; 


35 ■ 


A20-B2-C34 


A2I-B2-C10; 


A2I-B2-C45; 


A22-B2-C21 


A22-B2-C56; 
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A22-B2-C57 


A23-B2-C33; 


A24-B2-C9; 


A24-B2-C44 


A25-B2-C20: 




A22-B2-CS8 


A23-B2.C34; 


A24-B2-C10; 


A24-B2-C45 


A2S-B2-C21; 




A22-B2-C59 


A23-B2-C35; 


A24-B2-C11; 


A24-B2-C46 


A2S-B2-C22; 




A23-B2-CI: 


A23-B2-C36; 


A24-B2-C12; 


A24-B2-C47 


A25.B2-C23;.. 


5 


A23-B2-C2; 


A23-B2-C37; 


A24-B2-C13; 


A24-B2-C48 


A2S-B2-C24; 




A23-B2-C3; 


A23-B2-C38; 


A24-B2-CI4; 


A24-B2-C49 


A25-B2-C25; 




A23-B2-C4; 


A23-B2-C39; 


A24.B2-CJ5; 


A24-B2-C50 


A25-B2-C26; 




A23-B2-C5; 


A23-B2-C40; 


A24-B2-C16; 


A24-B2-C51 


A2S-B2-C27; 




A23-B2-C6; 


A23-B2-C41; 


A24-B2-C17; 


A24-B2-CS2 


A25-B2-C28; 


10 


A23-B2-C7; 


A23-B2-C42; 


A24-B2-C18; 


A24-B2-CS3 


A25-B2-C29; 




A23-B2-C8; 


A23-B2-C43f 


A24-B2-C19; 


A24-B2-C54 


A2S-B2-C30; 




A23-B2-C9; 


A23-B2-C44; 


A24-B2-C20; 


A24-B2-CS5 


A25-B2-C31; 




A23-B2-C10 


A23-B2-C45; 


A24-B2-C21; 


A24-B2-CS6 


A25-B2-C32; 




A23-B2-C11 


A23-B2-C46} 


A24-B2-C22; 


A24-B2-C57 


A25-B2-C33; 


15 


A23-B2-C12 


A23-B2-C47; 


A24-B2-C23; 


A24-B2-C58 


A25-B2-C34; 




A23-B2-C13 


A23-B2-C4S; 


A24-B2-C24; 


A24-B2-C59 


A25-B2-C35; 




A23-B2-C14 


A23-B2-C49; 


A24.B2-C25; 


A25-B2-C1; 


A25-B2-C36; 




A23-B2-C15 


A23-B2-C5G; 


A24-B2-C26; 


A25-B2-C2; 


A2S-B2-C37; 




A23-B2-C16 


A23-B2-C5X; 


A24-B2-C27; 


A25-B2-C3; 


A25-B2-C3S; 


20 


A23-B2-C17 


A23-B2-C52; 


A24-B2-C28; 


A25-B2-C4; 


A25-E2-C39; 




A23-B2-C18 


A23-B2-C53; 


A24-B2-C29; 


A25-B2-C5; 


A25-B2-C40; 




A23-B2-C19 


A23-B2-C54; 


A24-B2-C30; 


A25-B2-C6; 


A25-B2-C41; 




A23-B2-C20 


A23-B2-C55; 


A24-B2-C31; 


A25-B2-C7; 


A2S-B2-C42; 




A23-B2-C21 


A23-B2-C56; 


A24-B2-C32; 


A2S-B2-C8; 


A25.B2-C43; 


as 


A23-B2-C22 


A23-B2-C57; 


A24-B2-C33; 


A25-B2-C9; 


A2S-B2-C44; 




A23-B2-C23 


A23-B2-CS8; 


A24-B2-C34; 


A2S-B2-C10 


A25-B2-C45; 




A23-B2-C24 


A23-B2-C59; 


A24-B2-C3S; 


A25-B2-C1I 


A25-B2-C46; 




A23-B2-C2S 


A24-B2-C1 




A24.B2-C36; 


A25-B2-C12; A25-B2-C47; 




A23-B2-C26 


A24-B2-C2 




A24-B2-C37; 


A25-B2-C13 


A2S-B2-C4S; 


30 


A23-B2-C27 


A24-B2-C3 




A24-B2-C3S; 


A25-B2-CI4 


A25-B2-C49; 




A23-B2-C2S 


A24-B2-C4 




A24-B2-C39; 


A25-B2-C15 


A25-B2-C50; 




A23-B2-C29 


A24-B2-C5 




A24-B2-C40; 


A25-B2-C1S 


A25-B2-CS1; 




A23-B2-C30 


A24-B2-C6 




A24-B2-C41; 


A25-B2-C17 


A25-B2-C52; 




A23-B2-C33 


A24-B2-C7 




A24-B2-C42; 


A2S-B2-C18 


A25-B2-CS3; 


35 


A23-B2-C32 


A24-B2-CS 




A24-B2-C43; 


A25-B2-C19 


A25-B2-C54; 
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A2S-B2-CS5: 


A26-B2-C3I; 


A27-B2-C7: 


A27-B2-C42 


A28-B2-C18; 




A25-B2-CS6; 


A26-B2-C32; 


A27-B2-C8; 


A27-B2-C43 


A28-B2-C19; 




A25-B2-C57; 


A26-B2-C33; 


A27-B2-C9; 


A27-B2-C44 


A28-B2-C20; 




A25-B2-C58; 


A26-B2-C34; 


A27-B2-C10; 


A27-B2-C45 


A2S-B2-C21; 


s 


A25-B2-CS9; 


A26-B2-C35; 


A27-B2-C11; 


A27-B2-C46 


A28-B2-C22; 




A26-B2-C1; 


A26-B2-C3S; 


A27-B2-CJ2; 


A27-B2-C47 


A28-B2-C23; 




A26-B2-C2; 


A26-B2-C37; 


A27-B2-C13; 


A27-B2-C48 


A2S-B2-C24; 




A26-B2-C3; 


A26-B2-C38; 


A27-B2-C14; 


A27-B2-C49 


A28-B2-C25; 




A26-B2-C4; 


A26-B2-C39; 


A27-B2-C15; 


A27-B2-CS0 


A28-B2-C26; 


10 


A26-B2-C5; 


A26-B2-C40; 


A27-B2-C16; 


A27-B2-CS1 


A2S-B2-C27; 




A26-B2-C6; 


A26-B2-C41; 


A27-B2-C17; 


A27-B2-C52 


A28.B2-C28; 




A26-B2-C7; 


AZ6-B2-C42; 


A27-B2-C18; 


A27-B2-C53 


A28-B2-C29; 




A26-B2-C8; 


A26-B2-C43; 


A27-B2-C19; 


A27-B2-C54 


A28»B2»C30; 




A26-B2-C9; 


A2S-B2-C44; 


A27-B2-C20; 


A27-B2-C55 


A28-B2-C31; 


15 


A26-B2-C10: 


A26-B2-C45; 


A27-B2-C21: 


A27-B2-C56 


A28-B2-C32; 




A26-B2-C11; 


A26-B2-C46; 


A27-B2-C22; 


A27-B2-C57 


A2S-B2-C33; 




A2<5-B2-C12t 


A26-B2-C47; 


A27-B2-C23; 


A27-B2-CS8 


A28-B2-CM; 




A26-B2-C13; 


A26-B2-C48; 


A27-B2-C24; 


A27-B2-CS9 


A28-B2-C35; 




A26-B2-C14; 


A26-B2-C49; 


A27-B2-C25; 


A28-B2-C1; 


A2S-B2-C36; 


20 


A26-B2-C1S; 


A26-B2-C50; 


A27-B2-C26; 


A2S-B2-C2; 


A28-B2-C37; 




A26-B2-C16; 


A2f>-S2-CSi; 


A27-B2-C27; 


A28-B2-C3; 


A28-B2-C3S; 




A26-B2-CI7; 


A26-B2-C52; 


A27-B2-C28; 


A28-B2-C4; 


A28-B2-C39; 




A26-B2-CJS; 


A26-B2-C53; 


A27-B2-C29; 


A2S-B2-C5; 


A28-B2-C40; 




A26-B2-C19; 


A26-B2-C54; 


A27-B2-C30; 


A28-B2-C6; 


A28-B2-C41; 


25 


A26-B2-C20; 


A26-B2-C55; 


A27-B2-C31; 


A28-B2-C7; 


A28-B2-C42: 




A26-B2-C21; 


A26-B2-C56; 


A27-B2.C32; 


A28-B2-C8; 


A28-B2-C43; 




A26-B2-C22; 


A26-B2-C57; 


A27-B2-C33; 


A28-B2-C9: 


A28-B2-C44; 




A26-B2-C23; 


A26-B2-C58; 


A27-B2-C34; 


A28-B2-C10 


A28-B2-C45; 




A26-B2-C24; 


A26-B2-CS9; 


A27-B2-C35; 


A28-B2-C11 


A28-B2-C46; 


30 


A26-B2-C25; 


A27-B2-C1; 


A27-B2-C36; 


A28-B2-C12 


A2S-B2-C47; 




A26-B2-C26; 


A27-B2-C2; 


A27-B2-C37; 


A28-B2-C13 


A28-B2-C4S; 




A26-B2-C27; 


A27-B2-C3; 


A27-B2-C38; 


A28-B2-C14 


A2S-B2-C49; 




A26.B2-C28; 


A27-B2-C4; 


A27-B2-C39; 


A2S-B2-C15 


A28-B2-CS0; 




A26-B2-C29; 


A27-B2.C5; 


A27-B2-C40; 


A28-B2-C16 


A28-B2-C51; 


35 


A26-B2-C3Q; 


A27.B2-C6; 


A27-B2-C4I; 


A28-B2-CI7 


A28-B2-CS2; 
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A28-B2-CS3; 


A29-B2-C29; 


A30-B2-CS; 


A3G-B2-C40; 


A31-B2-CI6; 




A28-B2-CS4; 


A29-B2-C30; 


A30-B2-C6; 


A30-B2-C41; 


A31-B2-C17; 




A28-B2-C5S; 


A29-B2-C3I; 


A3G-B2-C7; 


A30-B2-C42; 


A31-B2-C1S; 




A28-B2-C56; 


A29-B2-C32; 


A30-B2-C8; 


A30-B2-C43; 


A31-B2-C19; 


5 


A28-B2-CS7; 


A29-B2-C33; 


A30-B2C9; 


A30-B2-C44; 


A31-B2-C20; 




A28-B2-C5S; 


A29-B2-C34; 


A30-B2-C10; 


A30-B2-C45; 


A3I-B2-C21; 




A2S-B2-CS9; 


A29-B2-C35; 


A30-B2-Cli; 


A30-B2-C46; 


A31-B2-C22; 




A29-B2-C1; 


A29-B2-C36; 


A30-B2-C12; 


A30-B2-C47; 


A3I-B2-C23? 




A29-B2-C2; 


A29-B2-C37; 


A30-B2-C13; 


A30-B2-C48; 


A3LB2-C24; 


10 


A29-B2-C3; 


A29-B2-C38; 


A30-B2-C14; 


A30-B2-C49; 


A3I-B2-C25; 




A29-B2-C4; 


A29-B2-C39; 


A30-B2-C15; 


A30-B2-CS0; 


A31-B2-C26; 




A29-B2-C5; 


A29-B2.C40; 


A30.B2-CJ6; 


A30-B2-C51; 


A31-B2-C27; 




A29-B2-C6; 


A29-B2-C41; 


A30-B2-C17; 


A30-B2-C52; 


A31-B2-C28; 




A29-B2-C7; 


A29-B2-C42; 


A30-B2-CI8; 


A30-B2-C53: 


A31-B2-C29; 


15 


A29-B2-C8; 


A29-B2-C43; 


A30-B2-C19; 


A30-B2-C54; 


A31-B2-C30; 




A29-B2-C9; 


A29-B2-C44; 


A30-B2-C20; 


A30.B2.C55; 


A31-B2-C31; 




A25-B2-C10; 


A29-B2-C45; 


A30-B2-C21; 


A30-B2-CS6; 


A31-B2-C32; 




A29.B2-C1J; 


A29-B2-C46; 


A30-B2-C22; 


A30-B2-CS7; 


A3LB2-C33; 




A29-B2-C12; 


A29-B2-C47; 


A30-B2-C23: 


A30-B2-C5S; 


A31-B2-C34} 


20 


A29-B2-C13; 


A29-B2-C48; 


A30-B2-C24; 


A30-B2-CS9; 


A31-B2-C35; 




A29-B2-C14; 


A29-B2-C49; 


A30-B2-C25; 


A3I-B2-CI; 


A31-B2-C36; 




A29-B2-C15; 


A29-B2-C50; 


A30-B2-C26; 


A31-B2-C2; 


A31-B2-C37; 




A29-B2-C16; 


A29-B2-C51; 


A30-B2-C27; 


A31-B2-C3; 


A31-B2-C38; 




A29-B2-C17; 


A29-B2-C52; 


A30-B2-C2S; 


A31-B2-C4; 


A31-B2-C39; 


25 


A29-B2-C18; 


A29-B2-C53; 


A30-B2-C29; 


A31-B2-C5; 


A31-B2-C40; 




A29-B2-C19; 


A29-B2-C54; 


A3Q-B2-C30; 


A3I-B2-C6; 


A31-B2-C41; 




A29-B2-C20; 


A29-B2-C5S; 


A30-B2-C31; 


A3I-B2-C7; 


A31-B2-C42; 




A29-B2-C21; 


A29-B2-C5S; 


A30-B2-C32: 


A31-B2-C8; 


A31-B2-C43; 




A29-B2-C22; 


A29-B2-C57; 


A30-B2-C33; 


A31-B2-C9; 


A31-B2-C44; 


30 


A29-B2-C23; 


A29-B2-C58; 


A30*B2«C34; 


A3I-B2-C10; 


A31-B2-C45; 




A29-B2-C24; 


A29»B2-CS9; 


A30-B2-C35: 


A31-B2-C1I; 


A31-B2-C46; 




A29-B2-C25; 


A30-B2-C1; 


A30.B2-C36; 


A31-B2-CI2; 


A31-B2-C47; 




A29-B2-C26; 


A30-B2-C2; 


A30-B2-C37; 


A3I-B2-C13; 


A31-B2-C48; 




A29-B2-C27; 


A30-B2-C3; 


A30-B2-C38; 


A3I-B2-C14; 


A31-B2-C49; 


3 5 " 


A29-B2-C2S; 


A30-B2-C4: 


A30-B2-C39; 


A31-B2-C1S; 


A3I-B2-C50; 
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A31-B2-C51; 


A32-B2-C27; 


A33-B2-C3; 


A33-B2-C38; 


A34-B2-CI4; 




A3I-B2-C52; 


A32-B2-C28; 


A33-B2-C4; 


A33-B2-C39; 


A34-B2-C15; 




A31-B2-CS3; 


A32-B2-C29; 


A33-B2-CS; 


A33-B2-C40; 


A34-B2-06; 




A31-B2-CS4; 


A32-B2-C30; 


A33-B2-C6; 


A33-B2-C41; 


A34-B2-C17; 


5 


A3I-B2-C5S; 


A32-B2-C31; 


A33-B2-C7; 


A33-B2-C42; 


A34-B2-C1S; 




A31-BZ-C56; 


A32-B2-C32; 


A33-B2-C8; 


A33-B2-C43; 


A34-B2-C19; 




A31-B2-C57; 


A32-B2-C33; 


A33-B2-C9; 


A33-B2-C44; 


A34-B2-C26; 




A31-B2-C58; 


A32-B2-C34; 


A33-B2-C19; 


A33-B2-C45; 


A34-B2-C21: 




A31-B2-C59; 


A32-B2-C3S; 


A33-B2.C11; 


A33-B2-C46; 


A34-B2-C22: 


10 


A32-B2.C1; 


A32-B2-C36; 


A33-B2-C12; 


A33-B2-C47; 


A34-B2-C23; 




A32-B2-C2; 


A32-B2-C37; 


A33-B2-C13; 


A33-B2-C48; 


A34-B2-C24; 




A32.B2-C3; 


A32-B2-C3S; 


A33-B2-C14; 


A33-B2-C49; 


A34-B2-C25; 




A32-B2-C4; 


A32-B2.C39; 


A33-B2-C15; 


A33-B2-C50; 


A34-B2-C26; 




A32-B2-C5; 


A32-B2-C40; 


A33-B2-C16; 


A33-B2-CS1; 


A34-B2-C27; 


15 


A32.B2-C6; 


A32-B2-C41; 


A33.B2-C17; 


A33-B2-C52; 


A34.B2-C28; 




A32-B2-C7; 


A32-B2-C42; 


A33-B2-C1S; 


A33-B2-C53; 


A34-B2-C29; 




A32-B2-C8; 


A32-B2-C43; 


A33-B2-C19; 


A33-B2-CS4; 


A34-B2-C30; 




A32-B2-C9; 


A32-B2-C44; 


A33-B2-C20; 


A33-B2-C5S; 


A34-B2-C31; 




A32-B2-C10J 


A32-B2-C45; 


A33-B2-C21; 


A33-B2-C56; 


A34-B2-C32; 


20 


A32-B2-CH; 


A32.B2-C46; 


A33-B2-C22; 


A33-B2-C57; 


A34-B2-C33; 




A32-B2-C12; 


A32-B2-C47; 


A33-B2-C23; 


A33-B2-CS8; 


A34-B2-C34; 




A32-B2-C13; 


A32-B2.C48; 


A33-B2-C24; 


A33-B2-C59; 


A34-B2-C35; 




A32-B2-C14; 


A32-B2-C49; 


A33-B2-C25; 


A34-B2-C1; 


A34-B2-C36; 




A32-B2-C1S; 


A32-B2-C50; 


A33-B2-C26; 


A34-B2-C2; 


A34-B2-C37; 


25 


A32-B2-CI6; 


A32-B2-C51; 


A33-B2-C27; 


A34-B2-C3; 


A34-B2-C38; 




A32-B2-C17; 


A32-B2-C52; 


A33-B2-C28; 


A34-B2-C4; 


A34-B2-C39; 




A32-B2-C18; 


A32-B2-C53; 


A33-B2-C29; 


A34-B2-C5; 


A34-B2-C40; 




A32-B2-C19; 


A32-B2-C54; 


A33-B2-C30; 


A34-B2-C6; 


A34-B2-C41; 




A32-B2-C20; 


A32-B2-C55; 


A33-B2-C31; 


A34-B2-C7; 


A34-B2-C42; 


30 


A32-B2-C2X; 


A32-B2-C56; 


A33-B2-C32; 


A34-B2-C8; 


A34-B2-C43; 




A32-B2-C22; 


A32-B2-C57; 


A33-B2-C33; 


A34-B2-C9; 


A34-B2-C44; 




A32-B2-C23: 


A32-B2-C58; 


A33-B2-C34; 


A34-B2-C10; 


A34-B2-C45; 




A32-B2-C24; 


A32-B2-C59; 


A33-B2-C35; 


A34-B2-C11; 


A34-B2-C46; 




A32-B2-C25; 


A33-B2-CI; 


A33-B2-C3S; 


A34-B2-C12; 


A34-B2-C47; 


3 5 


A32-B2-C26; 


A33-B2-C2; 


A33-B2-C37; 


A34-B2-C13; 


A34-B2-C4S; 
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5 



A34-82-C49; 


A35-B2-C25; 


AI-B3-CI 




A1-B3-C36; 


A2-B3-C12 


A34-B2-C50; 


A35-B2-C26; 


AI-B3-C2 




A1-B3-C37; 


A2-B3-C13 


A34-B2-C51; 


A3S-B2-C27; 


A1-B3-C3 




A1-B3-C38; 


A2-B3-C14 


A34-B2-C52; 


A35-B2-C28; 


A1-B3-C4 




A1-B3-C39; 


A2-B3-C1S 


A34-B2-CS3; 


A35-B2-C29; 


AI-B3-C5 




A1-B3-C40; 


A2-B3-C16 


A34-B2-C54; 


A35-B2-C30; 


A1-B3-C6 




AI-B3-C41; 


A2-B3-C17 


A34-B2-C55; 


A35-B2-C31; 


A1-B3-C? 




A1-B3-C42} 


A2-B3-C18 


A34-B2-C56; 


A35-B2-C32; 


AI-B3-CS 




A1-B3-C43; 


A2-B3-C19 


A34-B2-C57; 


A35-B2-C33; 


A1-B3-C9 




A1-B3-C44; 


A2-B3-C20 


A34-B2-C58; 


A35-B2-C34; 


AX-B3-C1G; 


A1-B3-C45; 


A2-B3-C21 


A34-B2-C59; 


A35-B2-C35; 


AI-B3-C11; 


A1-B3-C46; 


A2-B3-C22 


A35-B2-CI; 


A35-B2-C36; 


A1-B3-C12; 


A1-B3-C47; 


A2-B3-C23, 


A3SMB2-C2; 


A35-B2-C37; 


A1-B3-C13; 


A1-B3-C48; 


A2-B3-C24 


A35-B2-C3; 


A35-B2-C38; 


A1-B3-CJ4; 


A1-B3-C49; 


A2-B3-C25- 


A35-B2-C4; 


A35-B2-C39; 


A1-B3-CI5; 


A1-B3-CSQ; 


A2-B3-C26? 


A35-B2-C5; 


A35-B2-C40; 


A1-B3-C16; 


A1-B3-C51; 


A2-B3-C27, 


A35-B2-C6; 


A35-B2-C41; 


AI-B3-C17; 


A1-B3-C52; 


A2-B3-C2S; 


A35-B2-C7; 


A35-B2-C42: 


AI-B3-C18; 


A1-B3-C53; 


A2-B3-C29; 


A35-B2-C8; 


A35-B2-C43; 


A1-B3-C19; 


A1-B3-C54; 


A2-B3-C30; 


A35-B2-C9; 


A35-B2-C44; 


AI-B3-C20; 


AI-B3-C55; 


A2-B3-C31, 


A35-B2-C10J 


A35-B2-C45: 


A1-B3-C21; 


A1-B3-C56; 


A2-B3-C32- 


A3S-B2-CI1; 


A35-B2-C4S; 


A1-B3-C22; 


A1-B3-C57; 


A2-B3-C33; 


A35-B2-C12; 


A35-B2-C47; 


AWB3-C23; 


A1-B3-C5S; 


A2-B3-C34 


A35-B2-C13; 


A35-B2-C48; 


AI-B3-C24; 


A1-B3-C59; 


A2-B3-C35 


A35-B2-C14; 


A35-B2-C49; 


A1-B3-C2S; 


A2-B3-CI; 


A2-B3-C36 


A35-B2-C15; 


A35-B2-C50; 


A1-B3-C26; 


A2-B3-C2; 


A2-B3-C37 


A35-B2-C16; 


A35-B2-C51; 


Al-B3»C27; 


A2-B3-C3; 


A2-B3-C38 


A3S-E2-C17; 


A3S-B2-C52; 


AX-B3-C2S; 


A2-B3-C4: 


A2-B3-C39 


A35-B2-C18; 


A35-B2-C53; 


A1-B3-C29; 


A2-B3-C5; 


A2-B3-C40 


A35-B2-C19; 


A35-B2-C54; 


AX-B3-C30; 


A2-B3-C6; 


A2-B3-C41 


A35-B2-C2G; 


A35-B2-C55; 


AI-B3-C31; 


A2-B3-C7; 


A2-B3-C42 


A35-B2-C21; 


A3S-B2-C56; 


A1-B3-C32; 


A2-B3-C8; 


A2-B3-C43 


A35-B2-C22; 


A35-B2-C57; 


A1-B3-C33; 


A2-B3-C9; 


A2-B3-C44 


A35-B2-C23; 


A3S-B2-C5S; 


A1-B3-C34; 


A2-B3-C10; 


A2-B3-C45 


A35-B2-C24; 


A35-B2-CS9; 


A1-B3-C35; 


A2-B3-CH; 


A2-B3-C46 
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A2-B3-C47; 


A3-B3-C23; 


A3-B3-C58; 


A4-B3-C34; 


AS-B3-C10; 




A2-B3-C4S; 


A3-B3-C24; 


A3-B3-C59; 


A4-B3-C3S; 


A5-B3-CH; 




A2-B3-C49; 


A3-B3-C2S; 


A4-B3-C1; 


A4-B3-C36; 


A5-B3-C12; 




A2-B3-C50; 


A3-B3-C26; 


A4-B3-C2; 


A4-B3-C37; 


AS-B3-C13; 


5 


A2-B3-C51; 


A3-B3-C27; 


A4-B3-C3; 


A4-B3-C3S; 


AS-B3-C14; 




A2-B3-C52; 


A3-B3-C28; 


A4-B3-C4; 


A4-B3-C39; 


A5-B3-CI5; 




A2-B3-C53; 


A3-B3-C29; 


A4-B3-CS; 


A4-B3-C40; 


A5-B3-CK5; 




A2-B3-C54; 


A3-B3-C30; 


A4-B3-C6; 


A4-B3-C41; 


A5-B3-C17; 




A2-B3-C55; 


A3-B3-C31; 


A4-B3-C7; 


A4-B3-C42; 


A5-B3-C18; 


10 


A2-B3-C56; 


A3-B3-C32; 


A4-B3-CS; 


A4-B3-C43; 


A5-B3-C19; 




A2-B3-CS7; 


A3-B3-C33; 


A4-B3-C9; 


A4-B3-C44; 


A5-B3-C20: 




A2-B3-C58; 


A3-B3-C34; 


A4-B3-C10; 


A4-B3-C45; 


A5-B3-C21; 




A2-B3-C59; 


A3-B3-C35; 


A4-B3-C11; 


A4-B3-C46; 


A5-B3-C22; 




A3-B3-C1; 


A3-B3-C36; 


A4-B3-C12; 


A4-B3-C47; 


A5-B3-C23; 


15 


A3-B3-C2; 


A3-B3-C37; 


A4-B3-C13; 


A4-B3-C48; 


AS-B3-C24; 




A3-B3-C3; 


A3-B3-C3S; 


A4-B3-CI4; 


A4-B3-C49; 


A5-B3-C2S; 




A3-B3-C4; 


A3-B3-C39; 


A4-B3-C15; 


A4-B3-C50; 


A5-B3-C26; 




A3-B3-C5; 


A3-B3-C40; 


A4.B3-C16; 


A4-B3-C5I; 


A5-B3-C27; 




A3-B3-C6; 


A3-B3-C41; 


A4-B3-C17; 


A4-B3-C52; 


A5-B3-C28; 


20 


A3-B3-C7; 


A3-B3-C42; 


A4-B3-C1*; 


A4-B3-C53; 


A5-B3-C29; 




A3-B3-C8; 


A3-B3-C43; 


A4-B3-CI9; 


A4-B3-C54; 


A5-B3-C30; 




A3-B3-C9; 


A3-B3-C44; 


A4-B3-C20; 


A4-B3-CS5; 


A5-B3-C31; 




A3-B3-C10; 


A3-B3-C45; 


A4-B3-C21; 


A4-B3-C56; 


AS-B3-C32; 




A3-B3-CU; 


A3-B3.C46; 


A4«B3-C22i 


A4-B3-CS7; 


A5-B3-C33; 


25 


A3-B3-C12; 


A3-B3-C47; 


A4-B3-C23; 


A4-B3-C5S; 


A5-B3-C34; 




A3-B3-C13; 


A3-B3-C48; 


A4-B3-C24; 


A4-B3-C59; 


AS-B3-C35; 




A3-B3-C14; 


A3-B3-C49; 


A4-B3-C2S; 


A5-B3-C1; 


A5-B3-C36; 




A3-B3-CX5; 


A3-B3-C50; 


A4-B3-C26; 


A5-B3-C2; 


A5-B3-C37; 




A3-B3-C16; 


A3-B3-C51; 


A4-B3-C27; 


AS-B3-C3; 


A5-B3-C38; 


30 


A3-B3-C17; 


A3-B3-C52; 


A4-B3-C2S; 


A5-B3-C4; 


A5-B3-C39; 




A3-B3-C18; 


A3-B3-C53; 


A4-B3-C29; 


A5-B3-C5; 


A5-B3-C40; 




A3-B3-CI9; 


A3-B3-C54; 


A4-B3-C30; 


A5-B3-C6; 


A5-B3-C41; 




A3-B3-C20; 


A3-B3-C5S; 


A4-B3-C31; 


AS-B3-C7; 


AS-B3-C42; 




A3-B3-C2I: 


A3-B3-CSS; 


A4-B3-C32; 


AS-B3-CS; 


A5-B3-C43; 


35 


A3-B3-C22; 


A3-B3-CS7; 


A4-B3-C33; 


A5-B3-C9; 


A5-B3-C44; 
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A5-B3-C45; 


A6-B3-C21; 


A6-B3-C56; 


A7-B3-C32; 


AS-B3-C8; 




AS-B3-C46; 


A6-B3-C22; 


A6-B3-CS7; 


A7-B3-C33; 


A8-B3-C9: 




A5-B3-C47; 


A6-B3-C23; 


A6-B3-CS8; 


A7-B3-C34; 


A8-B3-O0; 




A5-B3-C4S; 


A6-B3-C24; 


A6-B3-C59; 


A7-B3-C35; 


A8-B3-CJ1; - 


5 


A5-B3-C49; 


A6-B3-C2S; 


A7-B3-CJ; 


A7-B3-C3S; 


A8-B3-CI2; 




A5-B3-C50; 


A6-B3-C2{5; 


A7-B3-C2; 


A7-B3-C37; 


A8-B3-C13; 




A5-B3-CS1; 


A6-B3-C27; 


A7-B3-C3; 


A7-B3-C3S; 


AS-B3~C14: 




A5-B3-C52; 


A6-B3-C2S; 


A7-B3-C4; 


A7-B3-C39; 


A8-B3-C15; 




A5-B3-CS3; 


A6-B3-C29; 


A7-B3-C5; 


A7-B3-C40; 


A8-B3-C16; 


10 


A5-B3-C54; 


A6-B3-C30; 


A7-B3-C6; 


A7-B3-C41; 


AS-B3-C17; 




A5-B3-C55; 


A6-B3-C31: 


A7-B3-C7; 


A7-B3-C42; 


A8-B3-C18; 




A5-B3-C56; 


A6-B3-C32; 


A7-B3-C8; 


A7-B3-C43; 


A8-B3-C19; 




A5-B3-C57; 


A6-B3-C33; 


A7-B3-C9; 


A7-B3-C44; 


AS-B3-C20; 




A5-B3-C58; 


A6-B3-C34: 


A7-B3-C10; 


A7-B3-C45; 


A8-B3-C21; 


15 


AS-B3-C59; 


A6-B3-C35; 


A7-B3-C11; 


A7-B3-C46; 


A8-B3-C22; 




A6-B3-C1; 


A6-B3-C36; 


A7-B3-C12; 


A7-B3-C47; 


AS-B3-C23; 




A6-B3*C2; 


A6-B3-C37; 


A7-B3-C13; 


A7-B3-C48; 


A8-B3-C24; 




A6-B3-C3; 


A6-B3-C38; 


A7-B3-C14; 


A7-B3-C49; 


A8-B3-C25; 




A6-B3-C4: 


A6-B3-C39; 


A7-B3-C15; 


A7-B3-C50; 


A8-B3-C26; 


20 


A6-B3-C5: 


A6-B3-C40; 


A7-B3-C16; 


A7-B3-C51; 


A8-B3-C27; 




A6-B3-C6; 


A6-B3-C41; 


A7-B3-CI7; 


A7.B3.C52; 


A8-B3-C2S; 




A6-B3-C7; 


A6-B3-C42; 


A7-B3.CJ8; 


A7-B3-C53; 


A8-B3-C29; 




A6-B3-C8;; 


A6-B3-C43; 


A7-B3-C19; 


A7-B3-C54; 


A8-B3-C30; 




A6-B3-C9; 


A6-B3-C44; 


A7-B3-C20; 


A7-B3-C55; 


AS-B3-C3I; 


25 


A6-B3-C10; 


A6-B3-C45; 


A7-B3-C21; 


A7-B3-C56; 


A8-B3-C32; 




A6-B3-C11; 


A6-B3-C46; 


A7-B3-C22; 


A7-B3-C57; 


A8.B3-C33; 




A6-B3-C12; 


A6-B3-C47; 


A7-B3-C23; 


A7-B3-C58; 


A8-B3-C34; 




A6-B3-C13; 


A6-B3-C4S; 


A7-B3-C24; 


A7-B3-C59; 


A8-B3-C35; 




A6-B3-C14; 


A6-B3-C49; 


A7-B3-C25; 


AS-B3-C1; 


A8-B3-C36; 


30 


A6-B3-C15; 


A6-B3-C50; 


A7-B3-C26; 


A8-B3-C2; 


A8-B3-C37; 




A6-B3-C16; 


A6-B3-C51; 


A7-B3-C27; 


A8-B3-C3; 


A8-B3-C38; 




A6-B3-C17; 


A6-B3-C52; 


A7-B3-C28; 


A8-B3-C4: 


A8-B3-C39; 




A6-B3-C18; 


A6-B3-C53; 


A7-B3-C29; 


A8-B3-C5; 


A8-B3-C40; 




A6-B3-C19; 


A6-B3-C54; 


A7-B3-C30; 


A8-B3-C6; 


A8-B3-C41; 


35 


A6«B3-C20; 


A6-B3-C55; 


A7-B3-C31; 


A8-B3-C7; 


A8-B3-C42; 
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A8-B3-043; 


A9-B3-CI9; 


A9-B3-C54 




A10-83-C30; 


AU-B3-C6; 




48-B3-C44* 


A9-B3-C20; 


A9-B3-C55 




AI0-B3-C31; 


AH-B3-C7; 




A8-B3-C45* 


A9-B3-C21; 


A9-B3-C56 




A10-B3-O2: 


A11-B3-C8; 




A8-B3-C46* 


A9-B3-C22; 


A9-B3-C57 




A10-B3-C33; 


A11-B3-C9: - 


s 




A9-B3-C23; 


A9-B3-CSS 




A10-B3-C34; 


AU-B3-CX0; 




AS -B 3- 048; 


A9-B3-C24; 


A9-B3-C59 




AI0-B3-C35; 


AI1-B3-C11; 






A9-B3-C25; 


A10-B3-C1 




A10-B3-C36; 


A11-B3-C12; 




AS-B3-CS0: 


A9-B3-C26; 


A10-B3-C2 




A10-B3-C37; 


A11-B3-C13; 




A8-B3-C51* 


A9-B3-C27; 


A10-B3-C3 




A10-B3-C3S; 


Alt.B3.C14; 


10 


A8-B3-C52; 


A9-B3-C2S: 


A10-B3.C4 




A1G-S3-C39; 


A11-B3-C15; 




AS-B3-C53; 


A9-B3-C29; 


A10-B3-CS 




A1O-B3-C40; 


A11-B3-CM; 




A8-B3-C54; 


A9-B3-C30; 


AIO-B3-C6 




A10-B3-C41; 


Ail-B3-CI7; 




A8-B3->C55* 


A9-B3-C31; 


A10-B3-C7 




A10-B3-C42; 


A11-B3-C18; 




AS-B3-C56 - 


A9-B3-C32: 


AIO-B3-C8 




A10-B3-C43; 


A11-B3.C19; 


15 


A8-B3-C57* 


A9-B3-C33; 


A10-B3-C9 




A10-B3-C44; 


A1I-B3-C20; 




A8-B3-C58; 


A9-B3-C34; 


A1O-B3-C10; 


A1G-B3-C45; 


A1I-B3-C21; 






A9-B3-C3S; 


A10-B3-C11; 


A10-B3-C46; 


A11-B3-C22; 






A9-B3-C36: 


A10-B3-CI2; 


A10-B3-C47; 


A11-B3-C23; 




A9-B3-02: 


A9-B3-C37; 


AX0-B3-C13; 


A1G-B3-C48; 


A11-B3-C24; 


20 




A9-B3-C3S; 


A10-B3-CI4; 


A10-B3-C49; 


A11-B3-C25; 




A9-B3-C4; 


A9-B3-C39; 


A10-B3-C15; 


A10-B3-C50; 


A11-B3-C26; 






A9-B3-C40; 


A10.B3.C16; 


A10-B3-CS1; 


AI1-B3-C27; 




A9-B3-C6; 


A9-B3-C41; 


A10-B3-C17; 


AI0-83-C52; 


AU-B3-C28; 




A9-B3-C7; 


A9-B3-C42; 


A10-B3-C18; 


A10-B3-C53; 


A11-B3-C29; 


2 5 


A9-B3-CS; 


A9-B3-C43; 


A10-B3-C19; 


A10-B3-C54; 


A11-B3-C30; 




A9-B3-C9; 


A9-B3-C44; 


A1O-B3-C20; 


A10-B3-C55; 


AU-B3-C31; 




A9-B3-C10 


A9-B3-C45; 


AX0-B3-C21; 


A10-B3-C56; 


AU-B3-C32; 




A9-B3-C1I 


A9-B3-C46; 


A10-B3-C22; 


A10-B3-CS7; 


A11.B3-C33; 




A9-B3-CI2 


A9-B3-C47; 


A10-B3-C23; 


A10-B3-CS8; 


A11-B3-C34; 


30 


A9-B3-C13 


A9-B3-C48; 


A10-B3-C24; 


A10-B3-C59; 


AX1-B3-C35; 




A9-B3-C14 


A9-B3-C49; 


A10-B3-C25; 


A11-B3-C1; 


A11-B3-C36; 




A9-B3-C15 


A9-B3-CS0; 


A10-B3-C26; 


A13-B3-C2; 


AU-B3-C37; 




A9-B3-C16 


A9-B3-C51; 


A10-B3-C27; 


A11-B3-C3; 


A11-B3-C38; 




A9-B3-C17 


A9-B3-C52; 


A10-B3.C28; 


A11-B3-C4; 


A11-B3-C39; 


3 5 


A9-B3-CJ8 


A9-B3-C53; 


A10.B3-C29; 


A11-B3-C5; 


AU-B3-C40; 
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A11-B3-C41: 


AI2-B3-CI7; 


A12.B3-CS2; 


AI3-B3-C2S; 


A14-B3-C4; 




A.U-B3-C42; 


AI2-IS3-CI8; 


AI2-B3-CS3; 


A13-B3-C29; 


A14-B3-C5; 




A1I-B3-C43; 


A12-B3-C19; 


A12.B3-C54; 


A13-B3-C30; 


A14-B3-C6; 




A11-B3-C44; 


A12-B3-C20; 


A12-B3-C5S; 


A13-B3-C31; 


A14-B3-C7; . 


5 


A11-B3-C45; 


A12-B3-C21; 


AI2-B3-C56; 


A13-B3-C32; 


A14-B3.CS; 




A1I-B3-C46; 


A.12-B3-C22; 


AI2-B3-C57; 


A13-B3-C33: 


A14-B3-C9; 




AU-B3-C47; 


A12-B3-C23; 


A12-B3.CS8; 


A13-B3-C34; 


A14-B3-C10; 




A11-B3-C48; 


A12-B3-C24; 


AI2-B3-C59; 


A13-B3-C35; 


A14-B3-C11; 




A1I-B3-C49; 


A12-B3-C25; 


A13-B3-C1; 


A13-B3-C3f>; 


A14-83-C12; 


10 


AO-B3-C50; 


A12-B3-C26; 


A13-B3*C2; 


A13-B3-C37; 


A14-B3-C13; 




A11-B3-C51; 


A12-B3-C27; 


A13-B3-C3; 


A13-B3-C3S; 


A14-B3-C14: 




A1I-B3-CS2; 


A12-B3-C28; 


AI3-B3-C4; 


A13-B3-C39; 


A14-B3.C15; 




A11-B3-C53; 


A12.B3-C29; 


A13-B3-C5; 


AI3-B3-C40; 


A14-B3-C16; 




A11-B3-C54; 


A12-B3-C3Q; 


A13-B3-C6; 


A13-B3-C41; 


A14-B3-C17; 


15 


Aii-B3-C55; 


A12-B3-C31; 


A13-B3-C7; 


A13-B3-C42; 


A14-B3-C1S; 




A11-B3-C56; 


AI2-B3-C32; 


A13-B3-C8; 


A13-B3-C43; 


A14-B3-C19; 




A11-B3-C57; 


A12-B3-C33; 


A13-B3-C9; 


A13-B3-C44; 


A14-B3-C20; 




A11-B3-C58: 


AJ2-B3-C34; 


A13-B3-C10; 


A13-B3-C45; 


AI4-B3-C21; 




AH-B3-C59; 


AJ2-B3-C35; 


A13-B3-C11; 


A13-B3-C46; 


A14-B3-C22; 


20 


A12-B3-CI; 


A12-B3-C36; 


A13-B3-CI2; 


A13-B3-C47; 


A14-B3-C23; 




AI.2-B3-C2; 


A12-B3-C37; 


A13-B3-C13; 


A13-B3-C4S; 


A14-B3-C24; 




A12-B3-C3; 


A12-B3-C38; 


A*3-B3-CI4; 


A13-B3-C49; 


A14-B3-C25; 




A12-B3-C4; 


AI2-B3-C39; 


A13-B3-C15; 


AI3-B3-C5&; 


A14-B3.C26; 




A12-B3-C5; 


A12-B3-C40; 


A13-B3-C16; 


A13-B3-C51; 


A14-B3-C27; 


2 5 


A12-B3-C6; 


A12-B3-C41; 


A13-B3-C17; 


A13-B3-C52; 


A14-B3-C2S: 




A12-B3-C7; 


AI2-B3-C42; 


A13-B3-C18; 


A13-B3.C53; 


A14-B3-C29; 




A12-B3-C8; 


A12-B3-C43; 


A13-B3-C19; 


A13-B3-C54? 


A14-B3-C30; 




A12-B3-C9; 


A12-B3-C44; 


A13-B3-C20; 


A13-B3-CS5; 


A14-B3-C3I; 




A12-B3-C10; 


A12-B3-C45; 


AI3-B3-C21; 


A13-B3-C56; 


AI4-B3-C32; 


30 


A12-B3-CH; 


A12-B3-C46; 


A13-B3-C22; 


A13-B3-C57; 


A14-B3-C33; 




A12-B3-C12; 


A12-B3-C47; 


A13-B3-C23; 


A13-B3-C5S; 


A14-B3-C34; 




A12-B3-C13; 


AI2-B3-C48; 


A13-B3-C24; 


A13-B3-C59; 


A14-B3-C35; 




AI2-B3-C14; 


AI2-B3-C49; 


A13-B3-C25; 


A14-B3-C1; 


A14-B3-C36; 




A12-B3-C15; 


AI2-B3-C50; 


A13-B3-C26; 


A14-B3-C2; 


A14-B3-C37; 


35 


A12-B3-CI6; 


A12-B3-C5I; 


A13-B3-C27: 


A14-B3-C3; 


A14-B3-C38; 
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A14-B3-C39; 


A15-B3-C15; 


A15-B3-C50; 


A16-B3-C26; 


A17.B3-C2; 




A14-B3-C40; 


A15-B3-C16; 


A15-B3-C5I; 


A16-B3-C27; 


A17-B3-C3; 




A14-B3-C41; 


A15-B3-C17; 


A1S-B3-C52; 


Alfi-B3-C28; 


A17-B3-C4; 




A14-B3-C42; 


A15-B3-C18; 


AIS-B3-CS3; 


A16-B3-C29; 


A17-B3-C5; 


5 


A14-B3-C43; 


A15-B3-C19; 


A15-B3-C54; 


A16-B3-C30; 


A17-B3-C6; 




A14-B3-C44; 


A15-B3-C20; 


A15-B3-C55: 


A16-B3-C31; 


A17-B3-C7; 




AI4-B3-C45; 


A15-B3-C21; 


AIS-B3-C56} 


A16-B3-C32; 


A17-B3-CS; 




A14-B3-C46; 


A1S-B3-C22; 


A15-B3-C57; 


A16-B3-C33; 


A17-B3-C9; 




A14-B3-C47; 


A15-B3-C23; 


A1S-B3-CS8: 


A16-B3-C34; 


A17-B3-C10; 


10 


A14-B3-C48; 


A15-B3-C24; 


A15-B3-C59; 


A16-B3-C35; 


A17-B3-CII; 




A14-B3-C49; 


A15-B3-C25; 


AI6-B3-C1; 


A16-B3-C3U; 


A17-B3-C12; 




A14-B3-C50; 


A15-B3-C26; 


A16-B3-C2; 


A16-B3-C37; 


A17-B3-C13; 




AK-B3-CS1; 


A15-B3-C27; 


A16-B3-C3; 


A16-B3-C38; 


A17-B3-C14; 




A14-B3-C52; 


AI5-B3-C28; 


A16-B3-C4; 


A16-B3-C39; 


A17-B3»C15; 


15 


A14-B3-C53; 


A1S-B3-C29; 


A16-B3-C5; 


A16-B3-C40; 


A17-B3.C16; 




AI4-B3-CS4; 


A15-B3-C30; 


A16-B3-C6; 


A16-B3-C41; 


A17-B3-C17; 




A14-B3«C55; 


A15-B3-C31; 


A16-B3-C7; 


A16-B3-C42; 


A17-B3-C18; 




A14-B3-C56; 


A15.B3-C32; 


A16.B3-C8; 


A16-B3-C43; 


A17-B3-C19; 




A14-B3.C57; 


A15-B3-C33; 


AW-B3-C9; 


A16-B3-C44; 


A17-B3-G2Q; 


20 


A14-B3-C58; 


A1S-B3-C34; 


A16-B3-C10; 


A16-B3-C45; 


A17-B3-C21; 




A14-B3-CS9; 


A15-B3-C35; 


A16-B3-CU; 


A16-B3-C46; 


A17-B3-C22; 




A15-B3-C1; 


A15-B3-C36; 


A16-B3-C12; 


A16-B3-C47; 


A17-B3-C23; 




A15-B3-C2; 


A15-B3-C37; 


A16-B3-C13; 


A16-B3-C4S; 


A17.B3-C24; 




A15-B3.C3{ 


A1S.B3-C38; 


A16-B3-C14; 


A16-B3-C49; 


A17-B3-C25; 


2 5 


A15.B3-C4; 


A15-B3-C39; 
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A29-B3-C17; 


A26-B3-C5S; 


A27-B3-C31; 


A28-B3-C7; 


A2S-B3-C42; 


A29-B3-C18; 


A26-B3-C56; 


A27-B3-C32; 


A28-B3-C8; 


A28-B3-C43; 


A29-B3-C19; 


A26-B3-CS7; 


A27-B3-C33; 


A2S-B3-C9; 


A28-B3-C44; 


A29-B3-C20; 


A26-B3-C5S; 


A27-B3-C34; 


A2S-B3-C10; 


A28-B3-C45; 


A29-B3-C21; 


A26-B3-C59; 


A27-B3-C35; 


A28-B3-C11; 


A2S-B3-C46; 


A29-B3-C22; 


A27-E3-CI; 


A27-B3-C36; 


A28.B3.C12; 


A2S-B3-C47; 


A29-B3-C23; 


A27-B3-C2; 


A27-B3-C37; 


A28-B3-C13; 


A28-B3-C4S; 


A29-B3-C24; 


A27.E3-C3; 


A27-B3-C3S; 


A28-B3-C14; 


A2S.B3-C49; 


A29-B3-C25; 


A27-B3-C4; 


A27-B3-C39; 


A28-B3-CI5; 


A28-B3-C59; 


A29-B3-C26; 


A27-B3-C5; 


A27-B3-C40; 


A2S-B3.C165 


A28-B3-C51; 


A29-B3-C27; 


A27-B3-C6; 


A27-B3-C41; 


A28-B3-C17; 


A28-B3-C52; 


A29-B3-C28; 
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A29-B3-C29; 


A30-B3-C5; 


A30-B3-C40; 


A31-B3-Ct6; 


A31-B3-C51; 




A29-B3-C30; 


A30-B3-C6; 


A30-B3-C41; 


A31-B3-C17; 


A31-B3-C52; 




A29-B3-C31; 


A3Q-B3-C7; 


A30-B3-C42; 


A31-B3-CI8; 


A3I-B3-CS3; 




A29-B3-C32; 


A30-B3-C8; 


A30-83-C43; 


A31-B3-C19; 


A31-B3-CS4; ,. 


5 


A29-B3-C33: 


A30-B3-C9; 


A30-B3-C44; 


A31-B3-C20; 


A31-B3-C55; 




A29-B3-C34; 


A30-B3-C10; 


A30-B3-C45; 


A31-B3-C21; 


A31-B3-C56; 




A29-B3-C35; 


A30-B3-C11; 


A30-B3-C46; 


A31-B3-C22; 


A31-B3-C57; 




A29-B3-C36; 


A30-B3-C12; 


A30-B3-C47; 


A31-B3-C23; 


A31-B3-C58; 




A29-B3-C37; 


A30-B3-C13; 


A30-B3-C48; 


A31-B3-C24; 


A31-B3-C59; 


10 


A29-B3-C38; 


A30-B3-C14; 


A30-B3-C49; 


A31-B3-C25; 


A32-B3-C1; 




A29-B3-C39; 


A30-B3-C15; 


A30-B3-C50; 


A31-B3-C26; 


A32-B3-C2; 




A29-B3-C40; 


A30-B3-C16; 


A30-B3-CSI; 


A31-B3-C27; 


A32-83-C3; 




A29-B3-C41; 


A30-B3-CI7; 


A30-B3-C52; 


A31-B3-C28; 


A32-B3-C4; 




A29-B3-C42; 


A30-B3-C18; 


A30-B3-C53; 


A31-B3-C29; 


A32-B3-C5; 


15 


A29-B3-C43; 


A30-B3-C19; 


A30-B3-C54; 


A31.B3-C30; 


A32-B3-C6; 




A29-B3-C44; 


A30-B3-C2O; 


A30.B3-C55; 


A31-B3-C31} 


A32-B3-C7; 




A29-B3-C45; 


A30-B3-C21; 


A30-B3-C56; 


A3J-B3-C32; 


A32-B3-C8; 




A29-B3-C46; 


A30-B3-C22; 


A30-B3-C57; 


A31-B3-C33; 


A32-B3-C9; 




A29-B3-C47; 


A30-B3-C23; 


A30-B3-C58; 


A31-B3-C34; 


A32-B3-CI0; 


£0 


A29-B3-C48; 


A3Q-B3-C24; 


A30-B3-C59; 


A31-B3-C35; 


A32-B3-C11; 




A29-B3-C49; 


A30-B3-C25; 


A31-B3-C1; 


A31-B3-C36; 


A32-B3-C12; 




A29-B3-C50; 


A3G-B3-C26; 


A31-B3-C2; 


A31-B3-C37; 


A32-B3-C13; 




A29-B3-C51; 


A30-B3-C27; 


A31.B3-C3; 


A31-B3-C38; 


A32-B3-C14? 




A29-B3-C52; 


A30-B3-C28; 


A31-B3-C4; 


A31-B3-C39; 


A32-B3-C15; 


25 


A29-B3-CS3; 


A30-B3-C29; 


A31-B3-C5; 


A31-B3-C40; 


A32-B3-C16; 




A29-B3-C54; 


A30-B3-C30; 


A3LB3-C6; 


A31-B3-C41; 


A32-B3-C17; 




A29-B3-C5S; 


A30-B3-C31; 


A31-B3-C7; 


A31-B3-C42; 


A32-B3-C18; 




A29-B3-C56; 


A30-B3-C32; 


A31-B3-C8; 


A31-B3-C43; 


A32-B3-C19; 




A29-B3-CS7; 


A30-B3-C33; 


A31-B3-C9; 


A31-B3-C44; 


A32-B3-C20; 


30 


A29-B3-CS8; 


A30-B3-C34; 


A31-B3-C10; 


A31-B3-C45; 


A32-B3-C21; 




A29-B3-C59; 


A30-B3-C35; 


A31-B3-C1I; 


A31-B3-C46: 


A32-B3-C22; 




A3G-B3-CI; 


A30-B3.C36; 


A3I-B3-C12; 


A31-B3-C47; 


A32-B3-C23; 




A30-B3-C2; 


A30-B3-C37; 


A31-B3-C13; 


A31-B3-C48; 


A32-B3-C24; 




A30-B3-C3; 


A30-B3-C3S; 


A31-B3-C14; 


A31-B3-C49; 


A32-B3-C2S; 


3 5 


A30-B3-C4; 


A30-B3-C39; 


A3I-B3-C1S; 


A31-B3-C50; 


A32-B3-C26; 
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A32-B3-C27; 


A33-B3-C3; 


A33-B3-C38; 


A34-B3-C14; 


A34-B3-C49; 




A32-B3-C28; 


A33-B3-C4; 


A33-B3-C39; 


A34-B3-C1S; 


A34-B3-C50; 




A32-BJ-C29; 


A33-B3-C5; 


A33-B3-C44); 


A34-B3-C16; 


A34-B3-C51; 




A32-B3-C30; 


A33-B3-C6; 


A33-B3-C41; 


A34-B3-C17; 


A34-B3-C52;,.. 




A32-B3-C31; 


A33-B3-C7; 


A33-B3-C42; 


A34-B3-C18; 


A34-B3-C53; 




A32-B3-C32; 


A33-B3-C8; 


A33-B3-C43; 


A34-B3-C19; 


A34-B3-C54; 




A32-B3-C33; 


A33-B3-C9; 


A33-B3-C44; 


A34-B3-C20; 


A34-B3-C55; 




A32-B3-C34; 


A33-B3-CI0; 


A33-B3-C45: 


A34-B3-C2J; 


A34-B3-C56; 




A32-B3-C35; 


A33-B3-C11; 


A33-B3-C46; 


A34-B3-C22; 


A34-B3-C57; 


10 


A32-B3-C36; 


A33-B3-C12; 


A33-B3-C47; 


A34-B3-C23; 


A34-B3-CS8; 




A32-B3-C37; 


A33-B3-C13; 


A33-B3-C48; 


A34-B3-C24; 


A34-B3-C59; 




A32-B3-C38; 


A33-B3-C14; 


A33-B3-C49; 


A34-B3-C25; 


A35-B3-C1; 




A32-B3-C39; 


A33-B3-C15; 


A33-B3-C50; 


A34-B3-C26; 


A35-B3-C2; 




A32-B3-C40; 


A33-B3-C16; 


A33-B3-C51; 


A34-B3-C27; 


A35-B3-C3; 


15 


A32-B3-C41; 


A33-B3-C17; 


A33-B3-CS2; 


A34-B3-C28; 


A35-B3-C4; 




A32-B3-C42; 


A33-B3-C1S; 


A33-B3-C53; 


A34-B3-C29; 


A35-B3-C5; 




A32-B3-C43; 


A33-B3-C19; 


A33-B3-C54; 


A34-B3-C30; 


A35-B3-C6; 




A32-B3-C44; 


A33-B3-C20; 


A33-B3-C55; 


A34-B3-C31; 


A35-B3-C7} 




A32-B3-C45; 


A33-B3-C21; 


A33-B3-C56; 


A34-B3-C32; 


A35-B3-CB; 


20 


A32-B3-C46; 


A33-B3-C22; 


A33-B3-C57; 


A34-B3-C33; 


A35-B3-C9; 




A32-B3-C47; 


A33-B3-C23; 


A33-B3-CS8; 


A34-B3-C34; 


A35-B3-C10; 




A32-B3-C48; 


A33-B3-C24; 


A33-B3-C59; 


A34-B3-C35; 


A3S-B3-C11; 




A32-B3-C49; 


A33-B3-C25; 


A34-B3-CI; 


A34-B3-C36; 


A3S-B3-C12; 




A32-B3-C50; 


A33-B3-C26; 


A34-B3-C2; 


A34-B3-C37; 


A35-B3-C13; 


25 


A32-B3-C51; 


A33-B3-C27; 


A34-B3-C3; 


A34-B3-C38; 


A35-B3-C14; 




A32-B3-CS2; 


A33-B3-C28 


A34-B3-C4; 


A34-B3-C39; 


A35-B3-C15; 




A32-B3-C53; 


A33-B3-C29 


A34-B3-C5; 


A34-B3-C40; 


A3S-B3-C16; 




A32-B3-CS4; 


A33-B3-C30 


A34.B3-C6; 


A34-B3-C4I; 


A35-B3-C17; 




A32-B3-CSS; 


A33-B3-C31 


A34-B3-C7; 


A34-B3-C42; 


A35-B3-C18; 


30 


A32-B3-C56; 


A33-B3-C32 


A34-B3-C8; 


A344J3-C43; 


A35-B3-C19; 




A32-B3-C57; 


A33-B3-C33 


A34-B3-C9; 


A34-B3-C44; 


A3S-B3-C20: 




A32-B3-C58; 


A33-B3-C34 


A34-B3-C10; 


A34-B3-C45; 


A35-B3-C21; 




A32-B3-C59; 


A33-B3-C35 


A34-B3-CII; 


A34-B3-C46; 


A35-B3-C22; 




A33-B3-CX; 


A33-B3-C36 


A34-B3-C12; 


A34-B3-C47; 


A3S-B3-C23; 


35 


A33-B3-C2; 


A33-B3-C37 


A34-B3-C13; 


A34-B3-C48; 


A35-B3-C24; 
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A35-B3-C2S; 


A1-B4-C1; 


A1-B4-C36 


A2-B4-C12; 


A2-B4-C47; 




A35-B3-C26; 


A1-B4-C2; 


AI-B4-C37 


A2-B4-C13; 


A2-B4-C48; 




A35-B3-C27; 


A1-B4-C3; 


A1-B4-C3S 


A2-B4-C14; 


A2-B4-C49; 




A35-B3-C2S; 


A1-B4-C4; 


A1-B4-C39 


A2-B4-C15; 


A2-B4-CS0; 


5 


A35-B3-C29; 


AI-B4-C5; 


A1-B4-C40 


A2-B4-C16; 


A2-B4-C51; 




A35-B3-C30; 


A1-B4-C6; 


A1-B4-C41 


A2-B4-C17; 


A2-84-C52; 




A35-B3-C31; 


AI-B4-C7; 


A1-B4-C42 


A2-B4-C18; 


A2-B4-C53; 




A35-B3-C32; 


A1-B4-C8; 


A1-B4-C43 


A2-B4-C19; 


A2-B4-C54; 




A35-B3-C33; 


AI-B4-C9; 


A1-B4-C44 


A2-B4-C20; 


A2-B4-C55; 


1.0 


A35-B3-C34; 


A1-84-CU*, 


A1-B4-C45 


A24J4-C21; 


A2-B4-C56; 




A35-B3-C35; 


A1-B4-CH; 


A1-B4-C46 


A2-B4-C22; 


A2-B4-C57; 




A35-B3-C36; 


A1-B4-C12; 


A1-B4-C47 


A2-B4-C23; 


A2-B4-CS8; 




A35-B3-C37; 


A1-B4-C13; 


A1-B4-C48; A2-B4-C24; 


A2-B4-C59; 




A35-B3-C38; 


A1-B4-C14; 


A1-B4-C49 


A2-B4-C25; 


A3-B4-C1; 


15 


A35-B3-C39; 


A1-B4-C15; 


A1-B4-C50 


A2-B4-C26; 


A3-B4-C2; 




A35-B3-C40; 


AI-B4-CI6; 


A1-B4-CS1 


A2-B4-C27; 


A3-B4-C3; 




A35-B3-C41; 


A1-B4-CI7; 


A1-B4-C52 


A2-B4-C28; 


A3-B4-C4; 




A3S-B3.C42; 


A1-B4-C18; 


A1-B4-C53 


A2-B4-C29; 


A3-B4-C5; 




A35-B3-C43; 


A1-B4-C19; 


A1-B4-CS4 


; A2-B4-C30; 


A3-B4-C6; 


20 


A3S-B3-C44; 


AI-B4-C20; 


A1-B4-CS5 


. A2-B4-C31; 


A3-B4-C7; 




A35-B3-C45; 


A1-B4-C21; 


A1-B4-CS6 


A2-B4-C32; 


A3-B4-C8; 




A35-B3-C46; 


A1-B4-C22; 


A1-B4-CS7 


; A2-B4-C33; 


A3-B4-C9; 




A35-B3-C47; 


AI-B4-C23; 


A1-B4-C58 


; A2-B4.C34; 


A3-B4-C10; 




A35-B3-C4S; 


A1-B4-C24; 


A1-B4-C59 


A2-B4-C35; 


A3-B4-C11; 


25 


A35-B3-C49; 


A1-B4-C2S} 


A2-B4-C1; 


A2-B4-C36; 


A3-B4-Ci2; 




A35-B3-C50; 


A1-B4-C26; 


A2-B4-C2; 


A2-B4-C37; 


A3-B4-C13; 




A35.B3-C5X; 


AI-B4-C27; 


A2-B4-C3; 


A2-B4-C38; 


A3-B4-C14; 




A35-B3-C52; 


A1-B4-C28; 


A2-B4-C4; 


A2-B4-C39; 


A3-B4-C15; 




A35-B3-C53; 


A1-B4-C29; 


A2-B4-CS; 


A2-B4-C40; 


A3-B4-C16; 


30 


A35-B3-C54; 


A1-B4-C30; 


A2-B4-C6; 


A2-B4-C41; 


A3-B4-C17; 




A3S-B3-C55; 


A1-S4-C31; 


A2-B4-C7; 


A2-B4-C42; 


A3JM-C18; 




A3S-B3-C56; 


A1-B4-C32; 


A2-B4-C8; 


A2-B4-C43; 


A3-B4-C19; 




A35-B3-CS7; 


AI-B4-C33; 


A2-B4-C9; 


A2-B4-C44; 


A3-B4-C20; 




A35-B3-CS8; 


A1-B4-C34; 


A2-B4-CK 


; A2-B4-C4S; 


A3-B4-C21; 


3 5 


A35-B3-C59; 


ALB4.C35; 


A2-B4-C11 


; A2-B4-C46; 


A3-B4-C22; 
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A3-B4-C23; 


A3-B4-C5S; 


A4-B4-C34; 


AS.B4-C10; 


A5-B4-C45; 




A3-B4-C24; 


A3-B4-CS9; 


A4-B4-C35; 


A5-B4-C1J; 


A5-B4-C46; 




A3-B4-C25; 


A4-B4-C1; 


A4-B4-C36; 


A5-B4-C12; 


A5-B4-C47; 




A3-B4-C26; 


A4-B4-C2; 


A4-B4-C37; 


A5-B4-C13; 


AS-B4-C48; 


5 


A3-B4-C27; 


A4-B4-C3; 


A4-B4-C3S; 


A5-B4-C14; 


A5-B4-C49; 




A3-B4-C28; 


A4-B4-C4; 


A4-B4-C39; 


A5-B4-C15; 


A5-B4.C56; 




A3-B4-C29; 


A4-B4-C5; 


A4-B4-C40; 


A5-B4-CI6; 


A5-B4-C51; 




A3-B4-C3G; 


A4-B4-C6; 


A4-B4-C41; 


A5-B4-C17; 


A5-B4-C52; 




A3-B4-C31; 


A4-B4-C7; 


A4-B4-C42; 


AS-B4-C1S; 


A5-B4-C53; 


10 


A3-B4-C32; 


A4-B4-C8; 


A4-B4-C43; 


A5-B4-C19; 


A5-B4-C54: 




A3-B4-C33; 


A4-B4-C9; 


A4-B4-C44; 


A5-B4-C20; 


A5-B4-C55; 




A3-B4-C34; 


A4-B4-C1G; 


A4-B4-C45; 


A5-B4-C21; 


A5-B4-C56; 




A3-B4-C35; 


A4-B4-CI1} 


A4-B4-C46; 


AS-B4-C22; 


A5.B4-C57; 




A3-B4-C36; 


A4-B4-C12; 


A4-B4-C47; 


A5-B4-C23; 


A5-B4-C58; 


15 


A3-B4-C37; 


A4-B4-C13; 


A4-B4-C48; 


A5-B4-C24; 


A5-B4.C59; 




A3-B4.C38; 


A4-B4.C14; 


A4-B4-C49j 


A5-B4-C25; 


A6-B4-CJ; 




A3-B4-C39; 


A4-B4-C1S; 


A4-B4-C50; 


A5-B4-C26; 


A6-B4-C2j 




A3-B4-C40; 


A4-B4-CI6; 


A4.B4-CSI; 


A5-B4-C27; 


A6-B4-C3; 




A3-B4-C41; 


A4-B4-C17; 


A4-B4-CS2; 


A5-B4-C28; 


A6-B4-C4; 


20 


A3-B4-C42; 


A4-B4-C18; 


A4-B4-C53; 


A5-B4-C29; 


A6-B4-C5; 




A3-B4-C43; 


A4-B4-C19; 


A4-B4-C54; 


AS-B4-C30; 


A6-B4-C6; 




A3-B4-C44; 


A4-B4-C20; 


A4-B4-C55; 


A5-B4-C31; 


A6-B4-C7; 




A3-B4-C45; 


A4-B4-C21; 


A4-B4-C56; 


AS-B4-C32; 


A6-B4-C8;; 




A3-B4.C46; 


A4-B4-C22: 


A44S4-C57; 


A5-B4-C33; 


A6-B4-C9; 


25 


A3-B4-C47; 


A4-B4-C23; 


A4-B4-C58; 


A5-B4-C34; 


A6-B4-C10; 




A3-B4-C48; 


A4-B4-C24; 


A4-B4-C59; 


AS-B4-C35; 


A6-B4-C11; 




A3-B4-C49; 


A4-B4-C25; 


A5-B4-C1; 


A5-B4-C36; 


A6-B4-C12; 




A3-B4-C50; 


A4-B4-C26; 


A5-B4-C2; 


A5-B4-C37; 


A6-B4-C13; 




A3-B4-C5I; 


A4-B4-C27; 


A5-B4-C3; 


AS-B4-C3S; 


A6-B4-C14; 


30 


A3-B4-CS2; 


A4-B4-C28; 


A5-B4-C4; 


A5-B4-C39; 


A6-B4-C15; 




A3-B4-C53; 


A4-B4-C29; 


A5-B4-C5; 


A5-B4-C40; 


AS-B4-C16; 




A3-B4-C54; 


A4-B4-C30; 


A5-B4-C6; 


A5-B4-C4X; 


A6-B4-C17; 




A3-B4-CS5; 


A4-B4-C3i; 


AS-B4-C7; 


A5-B4-C42; 


A6-B4-C1S; 




A3-B4-C56; 


A4-B4-C32; 


A5-B4-C8; 


A5-B4-C43; 


A6-B4-C19; 


35 ' 


A3-B4-C57; 


A4-B4-C33; 


A5-B4-C9; 


A5-B4-C44; 


A6-B4-C20; 
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A6-B4.CZ1; 


A6-B4-C56; 


A7-B4-C32; 


A8-B4-C8; 


A8-B4-C43; 




A6-B4-C22; 


A6-B4-C5T; 


A7-B4-C33; 


A8-B4-C9; 


AS-B4-C44; 




A6-B4-C23; 


A6-B4-CS8; 


A7-B4-C34; 


A8-B4-C10; 


A8-B4-C45; 




A6-B4-C24; 


A6-B4-C59; 


A7-B4-C35; 


A8-B4-CU; 


A8-B4-C46; 




A6-B4-C25; 


A7-B4-CI; 


A7-B4-C36; 


A8-B4-C12; 


A8.B4-C47; 




A6-B4-C26; 


A7-B4-C2; 


A7-B4-C37; 


AS-B4-CB; 


A8-B4-C48; 




A6-B4-C27; 


A7-B4-C3; 


A7-B4-C38; 


A8-B4-C14; 


A8-B4-C49; 




A6-B4-C2S; 


A7-B4-C4; 


A7-B4-C39; 


A8-B4-C15; 


A8-B4-C50; 




A6-B4-C29; 


A7.B4-C5; 


A7-B4-C40; 


A8-B4.C16; 


A8-B4-C51; 


10 


A6-B4-C30; 


A7-B4.C<>; 


A7-B4-C41; 


A8-B4-C17-, 


A8-B4-C52; 




A6-B4-C31; 


A7-B4-C7; 


A7-B4-C42; 


AS-B4-C18; 


A8-B4-C53; 




A6-B4-C32; 


A7-B4-C8; 


A7-B4.C43; 


A8-B4-C19; 


A8-B4-CS4; 




A6-B4-C33; 


A7-B4-C9; 


A7-B4-C44; 


AS-B4-C20; 


A8-B4-C55; 




A6-B4-C34; 


A7-B4-C10; 


A7-B4-C45; 


A8-B4-C21; 


A8-B4-C56; 


15 


A6-B4-C35; 


A7-B4.CU; 


A7-B4-C46; 


A8-B4-C22; 


A8-B4.C57; 




A6-B4-C36; 


A7-B4-C12; 


A7-B4-C47; 


A8-B4-C23; 


A8-B4-C58; 




A6-B4-C37; 


A7.B4-C13; 


A7-B4-C4S; 


A8-B4-C24; 


A8-B4-C59; 




A6-B4-C38} 


A7-B4-C14; 


A7-B4-C49; 


A8-B4-C25; 


A9-B4-C1; 




A6-B4-C39; 


A7-B4-C15; 


A7-B4-CS0; 


A8-B4-C26; 


A9-B4-C2; 


20 


A6-B4-C40; 


A7.B4-C16; 


A7-B4-C51; 


AS-B4-C27; 


A9-B4-C3; 




A6-B4-C41; 


A7-B4-C17; 


A7-B4-C52; 


A8-B4-C28; 


A9-B4-C4; 




A6-B4-C42; 


A7-B4-CI8; 


A7-B4-C53; 


A8-B4-C29; 


A9-B4-C5; 




A6-B4-C43; 


A7-B4-C19; 


A7-B4-C54; 


A8-B4-C30; 


A9-B4-C6; 




A6-B4-C44; 


A7-B4-C20; 


A7-B4-C55; 


A8-B4-C31; 


A9-B4-C7; 


2.5 


A6-B4-C45; 


A7-B4-C21; 


A7-B4-CS6; 


AS-B4-C32; 


A9-B4-C8; 




AG-B4-C46; 


A7-H4-C22; 


A7-B4-C57; 


A8-B4.C33; 


A9-B4-C9; 




A6-B4-C47; 


A7-B4-C23; 


A7-B4-C58; 


A8-B4-C34; 


A9-B4-C10; 




A6-B4-C4S; 


A7-B4-C24; 


A7-B4-C59; 


A8-B4-C35; 


A9-B4-CU; 




A6-B4-C49; 


A7-B4-C25; 


A8-B4-CI; 


AS-B4-C36; 


A9-B4-C12; 


30 


A6-B4-C50j 


A7-B4-C26; 


AS-B4-C2; 


A8-B4-C37; 


A9-B4-C13; 




A6-E4-C51; 


A7-B4-C27; 


A8-B4-C3; 


A8-B4-C3S; 


A9-B4-C14; 




A6-B4-C52; 


A7-B4-C28; 


A8-B4-C4; 


AS-B4-C39; 


A9-B4-C15; 




A6-B4-C53; 


A7.B4-C29; 


A8-B4-C5; 


AS-B4-C40; 


A9-B4-C16; 




A6-B4-C54; 


A7-B4-C30; 


AS-B4-C6; 


A8-B4-C41; 


A9-B4-C17; 


3 5 


AG-B4-C55; 


A7-B4-C31; 


A8-B4-C7; 


A8-B4-C4Z; 


A9-B4-C18; 
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A9-B4-CI9; 


A9-B4-C54; 


A19-B4-C3ft; 


A11-B4-C6; 


AU-B4-C41; 




A9-B4-C20; 


A9-B4-C5S; 


Alfl-B4-C31; 


A11-B4-C7; 


AO-B4-C42; 




A9-B4-C21; 


A9-B4-C56; 


A10-B4-C32; 


A11-B4-C8; 


A11-B4-C43: 




A9-B4-C22; 


A9-B4.CS7; 


A19-B4-C33; 


A11-B4-C9; 


All-B4-C44;_ 


5 


A9-B4-C23; 


A9-B4-C58; 


A10-B4-C34; 


AU-B4-C10; 


A1I-B4-C4S; 




A9-B4-C24; 


A9-B4-C59; 


A10-B4-C35; 


A1J-B4-CT1; 


AU-B4-C46; 




A9-B4-C25; 


A10-B4-CI: 


AI0-B4-C36; 


AH-B4-C12: 


A11-B4-C47; 




A9-B4-C26; 


A10-B4-C2; 


AI0-B4-C37; 


A11-B4-C13; 


Ail.B4.C4S; 




A9-B4-C27; 


A10-B4-C3; 


A10-B4-C38; 


A11-B4-C14; 


AH-B4-C49; 


10 


A9-B4-C28; 


A10-B4-C4; 


A10-B4-C39; 


AU-B4-C15; 


A11-B4-CS0; 




A9-B4-C29; 


A10-B4-C5; 


A10-B4-C40; 


AU-B4.C16; 


A11-B4-CS1; 




A9-B4-C30; 


A10-B4-C6; 


A10-B4.C41; 


AII-B4-C17; 


A11-B4-CS2; 




A9-B4-C3I; 


A10-B4-C7; 


A10-B4-C42; 


AII-B4-CI8; 


A11-B4-C53; 




A9-B4-C32; 


A10-B4-C8; 


A10-B4-C43; 


A11-B4.C19; 


AH-B4-C54; 


15 


A9-B4-C33; 


A18-B4-C9; 


AI0-B4-C44; 


A11-B4-C20; 


A1I-B4.C55; 




A9-B4-C34; 


A10-B4-C1O; 


A10.B4.C45; 


A11-B4-C21; 


AU-B4-C56; 




A9-B4-.C3S; 


A10-B4-C11; 


AHMM-C46; 


A11-B4-C22; 


A11-B4-CS7; 




A9-B4-C36; 


A10-B4-C12; 


A10-B4-C47; 


A1I-B4-C23; 


AU-B4.CS8; 




A9-B4-C37; 


A10-B4-C13; 


AHM84-C48; 


A11-B4-C24; 


AU-B4-C59; 


20 


A9-B4-C38; 


AI0-B4-C14; 


A10-B4-C49; 


A11-B4-C2S; 


A12-B4-C1; 




A9-B4-C39; 


A10-B4-C15; 


A10-B4-C5O; 


A11-B4-C26; 


A12-B4.C2; 




A9-B4-C40; 


A10-B4-C16; 


AW-B4-CS1; 


AU-B4-C27} 


A12-B4-C3; 




A9-B4-C4J; 


A10-B4-C17; 


A10-B4-CS2; 


A11-B4-C2S; 


A12-B4-C4: 




A9-B4-C42; 


A10-B4-C18; 


Alft-B4-C53; 


AU-B4-C29; 


A12-B4-C5; 


25 


A9-B4-C43; 


A10-B4-C19; 


A10-B4-C54: 


A11-B4-C30; 


A12-B4-C6; 




A9-B4-C44; 


A10-B4-C20; 


A10-B4-C55; 


A11-B4-C31; 


A12-B4-C7; 




A9-B4-C45; 


AI0-B4-C21; 


AI0-B4.C56; 


AJ1-B4-C32; 


A12-B4-C8; 




A9-B4-C46; 


A10-B4-C22; 


A10-B4-C57; 


A11-B4-C33; 


A12-B4-C9; 




A9-B4-C47; 


A10-B4-C23; 


A10-B4-C58; 


AU-B4-C34; 


A12-B4-C10; 


30 


A9-B4-C48; 


A10-B4-CZ4; 


A10-B4-CS9; 


A11-B4-C35; 


A12-B4-C11; 




A9-B4-C49; 


A16-B4-C25; 


A11-B4-C1; 


AI1-B4-C36; 


A12-B4-C12; 




A9-B4-C50; 


A10-B4-C26; 


A11-B4-C2; 


A11-B4-C37; 


A12-B4-C13; 




A9-B4-CSI; 


A10-B4-C27; 


A11-B4-C3; 


AH-B4-C38; 


A12-B4-C14; 




A9-B4-C52; 


A1G-B4-C28; 


AJI-B4-C4; 


A1I-B4-C39- 


A12-B4-C15; 


35 


A9-B4-C53; 


A10-B4-C29; 


An-B4-C5; 


A11-B4-C40; 


A12-B4-C16; 
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A12-B4-C17; 


A12-B4-C52; A13-B4-C28; 


A14-B4-C4 




A14-B4-C39; 




A12-B4-C18; 


A12-B4-C53 


A13-B4-C29; 


A14-B4-C5 




A14-B4-C40; 




AI2-B4-C19; 


A12-B4-C54 


A13-B4-C38; 


AI4-B4-C6 




A14.B4-C41; 




A12-B4-C20; 


A12-B4-CS5 


AI3-B4-C31; 


A14-B4-C7 




A14-B4-C42: ^ 


5 


A12-B4-C21; 


Ai2-B4~C56 


A13-B4-C32; 


A14-B4-CS 




A14-B4-C43; 




A12-B4-C22; 


A12-B4-C57 


A13-B4-C33; 


A14-B4.C9 




A14-B4-C44; 




AX2-B4-C23; 


AI2-B4-C5S 


A13-B4-C34; 


A14-B4-C10; 


A14-B4-C45; 




A12-B4-C24; 


A12-B4-C59 


A13-B4-C35; 


A14-B4-C11; 


A14-B4-C46; 




A12-B4-C25; 


A13-B4-C1; 


A13-B4-C36; 


A14-B4-C12; 


A14-B4-C47; 


10 


A12-B4-C26; 


AI3-B4-C2; 


A13-B4-C37; 


A14-B4-C13; 


A14-B4-C48; 




AI2-B4-C27; 


A13-B4-C3; 


A13-B4-C38; 


A14-B4-C14; 


A14-B4-C49; 




A12-B4-C28; 


A13-B4-C4; 


A13-B4-C39; 


A14-B4.C15; 


A14-B4-C50; 




A12-B4-C29; 


A13-B4-C5; 


A13-B4-C4Q; 


A14-B4-C16; 


A14-B4-C51; 




A12-B4-C30; 


A13-B4-C6; 


A13-B4-C41; 


A14-B4-CJ7; 


A14-B4-CS2; 


15 


A12-B4-C31; 


A13-B4-C7; 


A13-B4-C42; 


A14-B4-C18; 


A14-B4-CS3} 




A12-B4-C32; 


A13-B4-C8; 


A13-B4-C43; 


A14-B4.C19; 


A14-B4.C54: 




A12-B4-C33; 


A13-B4-C9; 


A13-B4-C44; 


A14.B4-C20; 


AI4-B4-CS5; 




A12-B4-C34; 


A13-B4-C10; A13-B4-C45; 


A14-B4-C21; 


A14-B4-C56; 




A12-B4-C3S; 


A13-B4-C11 


AI3-B4-C46; 


A14-B4-C22; 


A14-B4-C57; 


20 


A12-B4-C36; 


A13-B4*C12 


A13-B4-C47; 


A14-B4-C23; 


A14-B4-C58; 




AX2-B4-C37; 


A13-B4-C13; AI3-B4-C4S; 


A14-B4-C24; 


A14>B4-C5Jf; 




A12-B4-C38; 


AI3-B4-CI4 


A13-B4-C49; 


A14-B4-C25; 


A1S-B4-C1; 




A12-B4-C39; 


A13-B4-C15 


A13-B4-CS0; 


A14-B4-C26; 


A1S-B4-C2; 




A12-B4-C40; 


AI3-B4-C16; A13-B4-C51; 


A14-B4-C27; 


A15-B4-C3; 


25 


A12-B4-C41; 


AI3-B4-C17 


A13-B4-C52; 


A14-B4-C28; 


A15-B4-C4; 




A12-B4-C42; 


A13-B4-C18 


AX3-B4-CS3; 


A14-B4-C29; 


A15-B4.C5; 




A12-B4-C43; 


A13-B4-C19; A13-B4-C54; 


A14-B4-C30; 


A15.B4-C6; 




A12-B4-C44; 


A13-B4-C20 


; AI3-B4-C55; 


A14-B4-C31; 


A1S-B4-C7; 




A12-B4-C45; 


A13-B4-C21 


A13-B4-C56; 


A14-B4-C32; 


A15-B4-C8; 


30 


A12-B4-C46; 


A13-B4-C22 


; A13.B4-CS7; 


A14-B4-C33; 


A1S-B4-C9; 




A12-B4-C47; 


A13-B4-C23 


; A13-B4-C58; 


A14-B4-C34; 


A15-B4-C16; 




A12-B4-C48; 


A13-B4-C24; A13-B4-C59; 


A14-B4-C35; 


A15-B4.C1I.; 




A12-B4-C49; 


A13.B4-C25 


; A14-B4-C1; 


A14-B4-C36; 


A15-B4-C12; 




A12-B4.CS6; 


A13-B4-C26 


; A14-B4-C2; 


A14-B4-C37; 


AIS-B4-C13; 


35 


A12-B4-C51: 


A13-B4-C27 


- A14-B4-C3; 


AI4-B4-C38; 


A15-B4-C14; 
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A15-B4-C15; 


A15-B4-C50; A16-B4-C26; 


A17-B4-C2; 


A17-B4-C37: 




A15-B4-C16; 


A15-B4-C51; A16-B4-C27; 


A17-B4-C3; 


A17-B4-C38; 




A15-B4-C17; 


A15-B4-C52; A16-B4-C28; 


Ai7-B4*C4; 


A17-B4-C39; 




A15-B4-C18; 


A15-B4-C53 


A16-B4-C29; 


A17-B4-C5; 


A17-B4-C40;. 


5 


AI5-B4-C19; 


A1S-B4-CS4 


AI6-B4-C30: 


A17-B4-C6; 


A17-B4.C41; 




A15-B4-C20; 


A1S-B4-C55; AK5-B4-C31; 


A17-B4-C7; 


AI7-B4-C42; 




AI5-B4-C21; 


A15-B4-C56 


AK5-B4-C32; 


AI7-B4-C8; 


A17-B4-C43; 




A15-B4-C22; 


A15-B4-C57 


AI6-B4-C33; 


A17-B4-C9; 


A17-B4-C44; 




A15-B4-C23; 


A15-B4-C58; A16-B4-C34; 


A17-B4-C10; 


A17-B4-C45; 


10 


A15-B4-C24; 


A15-B4-C59 


A16-B4-C35; 


AI7-B4-CU; 


A17-B4-C46; 




A15-B4-C2S; 


A16-B4-C1; 


A16-B4-C36; 


A17-B4-C12; 


A17-B4-C47; 




A15-B4-C26; 


A16-B4-C2; 


A16-B4.C37; 


A17-B4-C13; 


A17-B4-C48; 




A15-B4-C27; 


A16-B4-C3; 


A16-B4-C38; 


A17-B4-C14; 


A17-B4-C49; 




A15-B4-C2S; 


A16-B4-C4; 


A16-B4-C39: 


A17.B4-C15; 


A17-B4-C50; 


15 


A1S-B4-C29; 


A16-B4.C5; 


A16-B4-C40; 


A17-B4-C16; 


AI7-B4.C5U 




A15-B4.C30; 


A16-B4-C6; 


A16-B4-C4J; 


A17-B4-C17; 


A17.B4-C52; 




A15-B4-C31} 


AI6-B4-C7; 


A16-B4-C42; 


A17-B4-CI8; 


A17-B4-C53; 




AX5-B4-C32; 


A16-B4-C8; 


A16-B4-C43; 


A17-B4-C19; 


A17-B4-C54; 




A15-B4-C33; 


A16-B4-C9; 


A16-B4-C44; 


A17-B4-C20; 


A17-B4-C55; 


20 


A15-B4-C34; 


A16-B4-C10 


AM-B4-C45; 


A17.B4.C21; 


A17-B4-C56; 




AX5-B4-C35; 


At6-B4.CH; A16-B4-C46; 


A17-B4-C22; 


A17-B4-C57; 




A15-B4-C36; 


A16-B4-C12 


A16-B4-C47; 


A17-B4-C23; 


A17-B4-C58; 




A15-B4-C37; 


A16-B4-C13 


A16-B4-C48; 


A17-B4.C24; 


A17-B4-C59; 




A15-B4-C3S; 
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25 


A4-B5-C23; 


A4-B5-CS8; 


A5-B5-C34; 


A6-B5-C10; 


Afi-B5-C45; 




A4-B5-C24; 


A4-B5-C59; 


A5-BS-C35; 


A6-BS-C1I; 


A6-B5-C46; 




A4-B5-C25; 


A5-B5-C1; 


A5-B5-C36; 


A6-B5-CJ2; 


A6-B5-C47; 




A4-B5-C26; 


AS-B5-C2; 


A5-B5-C37; 


A6-B5-C13; 


A6-B5-C48; 




A4-B5-C27; 


AS-B5-C3; 


AS-BS-C38; 


A6-BS-C14; 


A6-B5-C49; 


30 


A4-B5-C28; 


A5-BS-C4; 


A5-85-C39; 


A6-B5-C15; 


A6-B5-C50; 




A4-B5-C29; 


A5-B5-CS; 


A5-B5-C40; 


A6-B5-C16; 


A6-ES-CS1; 




A4-B5-C30; 


A5-B5-C6; 


AS-B5-C41; 


A6-B5-C17; 


A6-B5-C52; 




A4-BS-C31; 


A5-B5-C7; 


A5-BS-C42; 


A6-B5-C18; 


A6-BS.C53; 




A4-B5-C32; 


A5-B5-CS; 


A5-B5-C43; 


A6-B5-C19; 


A6-B5-C54; 
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A4-B5-C33; 


AS-B5-C9; 


AS-B5-C44; 


A6-B5-C20; 


A6-B5-C55; 
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A6-B5-C56; 


A7-B5-C32; 


AS-BS-C8; 


A8-B5-C43; 


A9-B5-C19 


A6-B5-C57; 


A7-B5-C33; 


A8-B5-C9; 


A8-B5-C44; 


A94B5-C20; 


A6-B5-C58; 


A7-B5-C34; 


A8-B5-C10; 


AS-B5-C45; 


A9-B5.C21; 


A6-B5-C59; 


A7-B5-C35; 


A8-BS-C11; 


A8-BS-C46; 


A9-B5-C22; 


A7-B5-C1; 


A7-B5-C36; 


AS-B5-CI2; 


A8-BS-C47; 


A9-B5-C23; 


A7-B5-C2; 


A7-BS-C37; 


A8-B5-CO- 


AS-B5-C48; 


A9-B5-C24; 


A7-B5-C3; 


A7-B5-C38; 


A8-B5-C14; 


A8-B5-C49; 


A9-BS-C25; 


A7-B5-C4; 


A7-B5-C39; 


A8-B5-C15; 


A8-B5-C50; 


A9-B5-C26; 


A7-B5-CS; 


A7-B5-C49; 


A8-B5-CI6; 


A8-B5-C5I; 


A9-B5-C27; 


A7-B5-C(>; 


A7-B5-C41; 


A8-B5-C17; 


A8-B5-C52; 


A9-B5-C2S: 


A7-B5-C7; 


A7-B5-C42: 


A8-B5-C18; 


A8-B5-C53; 


A9-B5-C29; 


A7-BS-CS; 


A7-BS-C43; 


A8-B5-C19; 


A8-BS-CS4; 


A9-B5-C30; 


A7-B5-C9; 


A7-B5-C44; 


AS-B5-C20; 


A8-BS-C55; 


A9-B5-C31; 


A7-B5-C10; 


A7-B5-C45; 


A8-B5-C21; 


A8-B5-C56; 


A9-B5-C32; 


A7-B5-C11; 


A7-B5-C46; 


A8-B5-C22; 


A8-B5-C57; 


A9-B5-C33; 


A7.B5-C12; 


A7-B5-C47; 


AS-B5-C23; 


A8-B5-C58; 


A9-B5-C34; 


A7.B5-Ci3; 


A7.B5-C4S; 


A8-B5-C24; 


A8.B5-C59; 


A9-B5-C3S; 


A7-B5-C14; 


A7-B5-C49; 


A8-B5-C25; 


A9-B5-C1; 


A9-B5-C36; 


A7-B5-C15; 


A7-B5-C50; 


A8-B5-C26; 


A9»B.vC2; 


A9-B5-C37; 


A7.B5.C16; 


A7.B5-C53; 


A8-B5-C27; 


A9-B5-C3; 


A9-BS-C3S; 


A7-B5-C17; 


A7-B5-C52; 


A8-B5-C2S; 


A9-B5-C4; 


A9.B5-C39: 


A7-BS-C1S; 


A7-B5-C53; 


A8-B5-C29; 


A9-B5-C5; 


A9-B5-C40; 


A7-B5-C19; 


A7-B5-C54; 


A8-B5-C30; 


A9-BS-C6; 


A9-B5-C41; 


A7-B5-C28; 


A7-B5-C55; 


A8-B5-C31; 


A9-B5-C7; 


A9-B5-C42; 


A7-B5-C21; 


A7-BS-C56; 


A8-B5-C32; 


A9-B5-CS; 


A9-B5-C43; 


A7-B5-C22; 


A7-B5-C57; 


AS-BS-C33; 


A9-B5-C9; 


A9-BS-C44; 


A7-BS-C23; 


A7-B5-C58; 


AS-B5-C34; 


A9-B5-C10; 


A9-B5-C45; 


A7-B5-C24; 


A7-B5-C59; 


A8-B5-C35; 


A9-B5-CH; 


A9-B5-C46; 


A7-B5-C2S; 


A8-B5-C1: 


A8-BS-C3S; 


A9-B5-C12; 


A9-B5-C47; 


A7-B5-C26; 


A8-B5-C2; 


A8-B5-C37; 


A9-B5-C13; 


A9-B5-C48 


A7-B5-C27; 


A8-B5-C3; 


A8-BS-C38; 


A9-BS-CI4; 


A9-B5-C49 


A7-B5-C2S; 


A8-B5-C4; 


A8-B5-C39; 


A9-B5-C15; 


A9-B5-C50 


A7-B5-C29; 


A8-B5-C5; 


A8-BS-C40; 


A9-B5-C16; 


A9-B5-C5I 


A7-B5-C30; 


A8-B5-C6; 


A8-B5-C4I; 


A9-B5.C17; 


A9-B5-C52 


A7-B5-C31; 


AS-B5-C7; 


A8-B5-C42; 


A9-BS-C18; 


A9-B5-C53 
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A9-B5-C54; 


A10-B5-C38; 


A11-B5-C6; 


AI1~B5-C4I; 


A12-B5-C17; 


A9-BS-C55; 


AI0-B5-C31; 


A11-B5-C7; 


AI1.BS-C42; 


A12-B5.C18; 


A9-B5-C56; 


A10-B5-C32; 


A11-B5-C8; 


AU-B5.C43; 


A12-B5-C19; 


A9-BS-CS7; 


A10-B5-C33; 


A11-B5-C9; 


A11-BS-C44; 


A12-B5-C20; 


A9-B5-C58; 


A10-B5-C34; 


All.B5.CiO; 


A11-B5-C45; 


A12-B5.C21; 


A9-B5-CS9; 


A10.BS.C3S; 


A11-B5-C11; 


A11-BS-C46; 


A12-B5-C22; 


A10-B5-C1; 


A10-B5-C36; 


AU-B5-C12; 


A1I-BS-C47; 


A12-BS-C23; 


A10-B5-C2; 


A10-B5-C37; 


A11-BS-C13; 


AJ1-B5-C48; 


A12-B5-C24; 


A10-B5-C3; 


A10-B5-C38; 


A11-B5-C14; 


A11-BS-C49; 


A12-B5-C2S; 


A10-B5.C4; 


A10-B5-C39; 


A1I-BS-C15; 


AI1-B5-C50; 


A12.B5-C26; 


A10-B5-C5; 


A10-B5-C40; 


A11.BS-C16; 


A11-B5-CS1; 


A12-B5-C27; 


A10-B5-C6; 


A10-B5-C41; 


A11-B5-C17: 


A11.B5-C52; 


A12-B5-C28; 


A10-B5-C7; 


A10-B5-C42; 


A11.B5-C18; 


A11-B5-C53; 


A12-B5-C29; 


A10-B5-C8; 


A10-B5.C43; 


A1J-BS-C19; 


AI1-B5-CS4; 


A12-BS-C30; 


A10-B5-C9; 


A10-BS-C44; 


A11-B5-C20; 


A11-B5-C55; 


A12-BS-C31; 


AIO-BS-CIO; 


A1Q-B5-C45; 


A1I-B5-C21: 


A11-B5-C56; 


A12-B5-C32; 


AX0-B5-C11; 


A10.B5-C46; 


A11-BS-C22; 


AU-BS-CS7; 


A12-BS.C33; 


AtO.B5.C12; 


A10-BS-C47; 


A11-B5-C23; 


A13-B5-C58; 


A12-B5-C34; 


AiC-BS-CUi 


A10-B5-C48; 


A11-B5-C24; 


A11-B5-C59: 


A12-B5-C35; 


A16-B5-C14; 


A10-B5-C49; 


A11-B5-C25; 


A12-B5-C1; 


A12-B5-C36; 


A10-B5-C15; 


A1G-B5-C50; 


AU-B5-C26; 


A12-B5-C2; 


A12-BS-C37; 


AI0-B5-C16; 


A10-E5-C51; 


A11-B5-C27; 


A12-B5-C3; 


A12-B5-C38; 


A10-BS-CI7; 


A10-B5-C52; 


AJ1-B5-C28; 


A12-B5-C4; 


A12-B5-C39; 


A10-B5-CI8; 


A10-B5-C53; 


A11-B5-C29; 


A12-BS-CS; 


A12-B5-C40; 


A10-B5-C19; 


A10-B5-C54; 


AU-B5-C30; 


A12-B5-C6} 


A12-B5-C41; 


A10-B5-C20; 


A10-B5-C5S; 


A11-B5-C31; 


AI2-BS-C7; 


A12-B5-C42; 


A10-B5-C2I; 


A10-B5-C56; 


A11-B5.C32; 


A12-B5-C8: 


A12-B5-C43; 


A10-B5-C22; 


A10-B5-C57; 


AH-B5-C33; 


A12-B5-C9; 


A12-BS-C44; 


A10-B5-C23; 


A10-B5-C5S; 


A11-BS-C34; 


A12-B5-C10; 


A12-B5-C45; 


A10-B5-C24; 


A10-B5-CS9; 


AU-B5-C35; 


AI2-B5-C11; 


A12-B5-C46; 


AI0-E5-C25; 


A11-B5-C1; 


AI1-B5-C36; 


A12-B5-C12; 


A12-B5-C47; 


A10-B5-C26; 


A11-B5-C2; 


A11-B5-C37; 


A12-BS-C13; 


AI2-BS-C4S; 


A10-B5.C27; 


A11-B5-C3; 


A11-BS-C38; 


A12-B5-C14; 


A12-B5-C49; 


A10-B5-C28; 


All-BS-C4j 


AU-B5-C39; 


A12-B5-C15; 


A12-B5-C5Q; 


A10-B5-C29; 


A11-B5-CS; 


A11-BS-C40; 


A12-BS-C16; 


A12-BS-C51; 



WO 00/13612 



PCIYGB9<M92*!9 



101 



5 



AI2-B5-CS2; 


A13-B5-C28; 


A14-B5-C4; 


A14-BS-C39; 


A15-B5-CI5; 


AI2-B5-C53; 


AI3-B5-C29; 


AX4-B5-C5; 


A14-B5-C40; 


A15-B5-C16; 


A12-B5-C54; 


A13-B5-C30; 


A14-B5-C6; 


AI4-B5-C4I; 


A1S-BS-C17; 


AI2-BS-CS5; 


A13-B5-C31; 


A14-BS-C7; 


A14-B5-C42; 


A15-B5-C18; 


AI2-B5-C56; 


A13-B5-C32; 


AI4-B5-C8; 


AI4-B5-C43; 


AI5-B5-CI9; 


A12-B5-C57; 


A13-B5-C33; 


A14-BS-C9; 


AI4-B5-C44; 


A15-B5-C20; 


A12-BS-C58; 


A13-B5-C34; 


AI4-B5-C10; 


A14-BS.C45; 


A15-BS-C21; 


AI2-B5-C59; 


A13-B5-C35; 


A14-B5-C11; 


AX4-B5-C46; 


A1S-B5-C22; 


A13-BS-CI; 


A13-B5-C36; 


A14-B5-C12; 


A14-B5-C47; 


AX5-B5-C23; 


A13-B5-C2; 


A13-B5-C37; 


A14-B5-CI3; 


AX4-B5-C48; 


A15-B5-C24; 


A13-B5-C3; 


A13-B5-C38; 


A14-BS-C14; 


A14-B5-C49; 


AX5-B5-C25; 


A13-B5-C4; 


A13-B5-C39? 


A14-B5.C1S; 


A14-B5-C50; 


AX5-B5-C26; 


A13-B5-C5; 


A13-B5-C40; 


A14-BS-C16; 


AX4-B5-C5J; 


A15-B5-C27; 


A13-B5-C6; 


A13-B5-C41; 


AX4-B5-CI7; 


AX4-B5-C52; 


A1S-B5-C28; 


A13-B5-C7; 


A13-B5-C42; 


AI4-B5-C18; 


A14-B5-CS3; 


A1S-B5-C29; 


A13-B5-C8; 


A13-B5-C43; 


A14-B5-CX9; 


A14-B5-C54; 


A15-B5-C30; 


A13-B5-C9; 


A13-B5-C44; 


A14-B5.C20; 


A14-B5-C55; 


A15-BS-C31; 


A13-B5-C10; 


AX3-B5-C45; 


AI4-B5-C21; 


A14-B5-C56; 


AXS-B5-C32; 


A13-B5-C11; 


A13-B5-C46; 


A14-B5-C22; 


AX4-B5-C57; 


A15-B5-C33; 


A13-BS-C12; 


A13-BS-C47; 


AX4-B5-C23; 


AI4-B5-C58; 


A15-BS-C34; 


A13-B5-C13; 


AI3-B5-C48; 


A14-B5-C24; 


A14-B5-C59; 


AX5-B5-C35; 


A13-B5-C14; 


A13-B5-C49; 


A14-B5-C25; 


A15-B5-CX 




A15-B5-C36; 


A13-BS-C15; 


A13-B5-CS0; 


AX4-B5-C26; 


AI5-B5-C2 




A15-B5-C37; 


A13-B5-CX6; 


A13-B5-C5X; 


A14-B5-C27: 


A15-B5-C3 




AX5-B5-C3S; 


A13-B5-C17; 


A13-B5-C52; 


A14-B5-C2S; 


AX5-B5-C4 




A15-B5-C39; 


A13-B5-CI8; 


A13-B5-CS3; 


AX4-BS-C29; 


A15-B5-C5 




A1S-B5-C40; 


A13-B5-CI9; 


AX3-B5-C54; 


A14-B5-C30; 


A15-B5-C6 




AX5-B5-C4X; 


A13-B5-C20; 


AI3-B5-C55; 


A14-B5-C31; 


A15-B5-C7 




A15-B5-C42; 


A13-B5-C21; 


A13-B5-C56; 


AI4-B5-C32; 


A15-B5-CS 




A15-B5-C43; 


AI3-B5-C22; 


AX3-B5-C57; 


AI4-B5-C33; 


A15-B5-C9 




A15-B5-C44; 


A13-B5-C23; 


A13-B5-C58; 


A14-B5-C34; 


A15-B5-C10; 


A15-B5-C45; 


A13-B5-C24; 


A13-B5-C59; 


A14-B5-C3S; 


A1S-BS-C11; 


A15-BS-C46; 


A13-BS-C25; 


AI4-B5.C1; 


A14-B5-C36; 


A15-B5-C12; 


A15-B5-C47; 


AI3-B5-C26; 


A14-B5-G2; 


AX4-BS-C37; 


A15-BS-C13; 


A15-B5-C4S; 


A13-B5-C27; 


AI4-BS-C3; 


A14-BS-C3S; 


A1S-BS-CI4; 


A15-B5-C49: 
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A15-B5-C50 


; A16-BS-C26; 


A17-B5-C2; 


A17-B5-C37; 


A18-B5-C13 


A15-B5-C5I 


j A16-B5-C27; 


A17-B5-C3; 


A17-B5-C38; 


A18-B5-C14 


AI5-B5-C52 


; A16-BS.C2S; 


A17-B5-C4; 


A17-BS-C39; 


A18-B5-C15 


A15-BS-C53 


; ANJ-B5-C29; 


A17-B5-C5; 


A17-B5-C40; 


A18-B5-C16 


A15-B5-C54 


; A16-B5-C30; 


AI7-B5-C6; 


A17-B5-C4I; 


A18-B5-C17 


A15-B5-C55 


; A16-B5-C31; 


A17-B5-C7; 


A17-BS-C42; 


AIS-B5-C18 


AtS-BS-CSf 


; A16-BS-C32; 


A17-B5-C8; 


A17-B5-C43; 


A18.B5-C19 


A1S-B5-C57 


; A16-B5-C33; 


A17-B5-C9; 


AI7-B5-C44; 


A18-B5-C20 


A15-B5-C58 


; A16-B5-C34; 


A17-B5-C10; 


A17-B5-C45; 


A18-B5-C21 


A15-B5-CS9 


; A16-B5-C35; 


Ai7-B5-Cil; 


A17-B5.C46; 


A18-B5-C22 


A16-BS-C1; 


A16-B5-C36; 


A17-B5-C12; 


A17-B5-C47; 


A18-BS-C23 


A16-B5-C2; 


A16-B5-C37; 


A17-B5-C13; 


A17-B5-C4S; 


A18-B5-C24 


A16-B5-C3; 


A16-B5-C3S; 


AI7-BS-C14; 


A17«B5-C49; 


A18-B5-C25 


A16-B5-C4; 


A16-B5-C39; 


A17-B5-C15; 


A17-B5-C50; 


A18-BS-C26 


A16-B5-C5; 


A16-B5-C40; 


AI7-B5-C16; 


A17-B5-C51; 


A1S-B5-C27 


A16-B5-C6; 


A16-B5-C41; 


A17-B5-C17; 


A17-BS-C52; 


A1S-B5-C28 


AJ6-B5-C7; 


A16-BS-C42; 


Al7-B5-Ci8; 


A17-B5-C53; 


A18.B5.C29 


A16-B5-C8; 


AI6-B5-C43; 


A17-B5-CI9; 


A17-B5-C54; 


A18-B5-C30 


A16-B5-C9; 


A16-B5-C44; 


A17-B5-C20; 


A17-B5-C55; 


A18-BS-C31 


A16-B5-C10; A16-B5-C45; 


A17-B5-C21; 


A17-B5-C56; 


A18-B5-C32 


A*S-B5-C11? A16-B5-C46; 


At7-B5.C22; 


A17-B5-C57; 


A18-B5-C33 


A16-B5-C12 


; A16-BS-C47; 


AI7-B5-C23; 


A17-BS-C58; 


A1S-B5-C34 


A16-B5-C13 


; A16-B5-C48; 


A17-B5-C24; 


A17-B5-C59; 


A18-B5-C35 


A16-BS-C14 


; A16-B5-C49; 


A17-B5-C25; 


A18-B5-C1; 


A1S-B5-C36 


AI6-B5.C1S 


; A16-B5-C50; 


AI7-B5-C26; 


A18-B5-C2; 


A18-B5-C37 


A16-B5-C1C 


5 A16-B5-C51; 


A17-B5-C27; 


A18-B5-C3; 


A18-B5-C38 


A16-B5-C17; A16-B5-C52; 


AI7-B5-C28; 


A1S-B5-C4; 


A18-B5-C39 


A16-BS-C18; A16-B5-C53; 


A17-B5-C29; 


A18-B5-C5; 


A18-B5-C40 


A16-B5-C19; A16-B5-C54; 


A17-BS-C30; 


A18-B5-C6; 


A18-B5-C41 


A16-B5-C20; A16-B5-C55; 


A17-B5-C31; 


A18-B5-C7; 


A18-B5-C42 


A16-B5-C21; A16-B5-C56; 


A17-B5-C32; 


A18-BS-C8; 


A1S-B5-C43 


A16-B5-C22; A16-B5-C57; 


A17-B5-C33; 


A18-B5-C9; 


A18-B5-C44 


A16-BS-C23; AI6-B5-CSS; 


A17-BS-C34; 


A1S-B5-C10; 


A18-B5-C4S 


A16-B5-C24; A16-B5-C59; 


A17-BS-C3S; 


A18-B5-C11; 


A18-B5-C46 


A16-B5-C25; A17-B5-C1; 


A17-B5-C36; 


A1S-BS-C12; 


A1S-B5-C47 
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A18-B5-C4S; 


AI9-B5-C24; 


A19-BS-C59; 


A20-B5-C35; 


A2I-B5-C11; 




A18-B5-C49; 


A19-B5-05; 


A20-B5-C1; 


A20-B5-C36; 


A2I-B5-CI2; 




A18-B5-C50; 


A19-BS-C26; 


A20-B5-C2; 


A20-B5-C37; 


A21-B5-C13; 




A18-B5-C51; 


A19-B5-C27; 


A20-BS-C3; 


A20-B5-C38; 


A21-B5-C14; 


5 


A18-B5-C52; 


A19-B5-C28; 


A20-B5-C4; 


A20-B5-C39; 


A21.B5.C1S; 




A1S-BS-C53; 


A19-B5-C29; 


A20-B5-C5; 


A20-B5-C40; 


A21-BS-CJ6; 




A18-B5-CS4; 


A19-B5-C30; 


A20>BS-C6; 


A20-BS-C41; 


A21-B5-C17; 




A18.B5-C55; 


AI9-BS-C31: 


A20-B5-C7; 


A20-B5-C42; 


A2LB5-C18; 




A1S-BS-C56; 


A19-B5-C32; 


A20-B5-C8; 


A20.B5-C43; 


A21-B5-C19; 


10 


A18-B5-C57; 


A19-B5-C33; 


A20-BS-C9; 


A2G-BS-C44; 


A21-B5-C20; 




A18-B5-C58; 


A19-BS-C34: 


A20-B5-CI0; 


A20-B5-C4S; 


A21-BS-C21; 




A1S-B5-C59; 


A19-B5-C35; 


A20-B5-C11; 


A20-B5-C46? 


A21-B5-C22; 




A19-B5-C1; 


A19-B5-C36; 


A20-BS-C12; 


A20-B5-C47; 


A21-B5-C23; 




A19-B5-C2; 


AI9-B5-C37; 


A20-BS-C13; 


A20-B5-C48; 


A21-B5-C24; 


IS 


A19-BS-C3; 


A19-BS-C3S; 


A20-B5-C14; 


A20-B5-C49; 


A21-B5-C25; 




A19-B5-C4; 


A19-85-C39; 


A20-B5.C1S; 


A20-B5-C50; 


A21-B5-C26; 




A19-B5-C5; 


A19-B5-C40; 


A20-B5-C16; 


A20-B5-C51; 


A21-BS-C27; 




A19-B5-C6; 


A19-B5-C41; 


A20-BS-C17; 


A20-B5-C52; 


A2I.BS-C28; 




A19-B5-C7; 


A19-B5-C42; 


A20.B5-C18; 


A2Q-B5-C53; 


A21-B5-C29; 


20 


A19-B5-CS; 


A19-B5-C43; 


A20-B5-C19; 


A20-B5-C54; 


A21-BS-C3G; 




A19-B5-C9; 


A19-BS-C44; 


A20-B5-C20; 


A20-B5-C5S; 


A2X-B5-C31; 




A19-B5-C10; 


A19-B5-C45; 


A20-B5-C2T; 


A20-B5-C56; 


A21-B5-C32; 




A19-BS-C11; 


A19-B5-C46; 


A20-B5-C22; 


A20-B5-CS7; 


A21-B5-C33; 




A19-B5-C12; 


A19-B5-C47; 


A20-B5-C23; 


A2Q-B5-C58; 


A21-B5-C34; 


25 


A19-B5-C13; 


A19-B5-C48; 


A20-B5-C24; 


A20-B5-CS3; 


A21-B5-C35; 




A1.9-BS-C14; 


A19-B5-C49; 


A20-BS-C2S; 


A21-B5-C1; 


A21-B5-C36; 




A19-B5-C1S; 


A19-BS-C50: 


A20-B5-C26; 


A21-K5-C2; 


A21-B5-C37: 




A19-B5-C16; 


AI9-B5-CS1; 


A20-B5-C27; 


A21-BS-C3; 


A21-B5-C38; 




A19-BS-C17; 


A19-B5-C52; 


A20-B5-C2S; 


A21-B5-C4; 


A21-BS-C39; 


30 


A19-BS-C1S; 


AI9-B5-C53; 


A28-B5.C29; 


A21-B5-C5; 


A21-BS-C40; 




A19-B5-C19; 


A19-B5-C54; 


A20-BS-C30; 


A21-B5-C6; 


A21-B5-C41; 




A19-B5-C20; 


A19-B5-C55; 


A20-BS-C31; 


A21-B5-C7; 


A21-B5-C42; 




A19-B5.C21; 


A19-B5-C56; 


A20-B5-C32; 


A21-B5-C8; 


A21-B5-C43; 




A19-BS-C22; 


AI9-B5-C57; 


A20-B5-C33; 


A21-B5-C9; 


A21-BS-C44; 
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A19-BS-C23; 


A19-BS-C58; 


A20-B5-C34; 


A21-B5-C10; 


A21-B5-C45; 
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A21-BS-C46; 


A22-BS-C22: 


A22-BS-C57; 


A23-B5-C33; 


A24-B5-C9; 


A21-BS-C47; 


A22-B5-C23; 


A22-B5-C58; 


A23-BS-C34; 


A24-BS.C10; 


A21-B5-C4S; 


A22-B5-C24; 


A22-B5-C59; 


A23-BS-C35; 


A24-BS-OI; 


A21-B5-C49; 


A22-B5-C25: 


A23-B5-CJ; 


A23-B5-C36; 


A24-B5-C12; 


A21-B5-C50; 


A22-BS-C26; 


A23-B5-C2; 


A23-B5-C37; 


A24-B5-C13; 


A21-B5-CS1; 


A22-B5-C27; 


A23-B5-C3; 


A23-B5-C38; 


A24-B5-C14; 


A21-B5-CS2; 


A22-B5-C28; 


A23-B5-C4; 


A23-B5-C39; 


A24-B5-CI5; 


A21-B5-C53; 


A22-B5-C29; 


A23-B5-CS; 


A23.B5-C40; 


A24-B5-C16: 


A21-B5-C54; 


A22-B5-C30; 


A23-B5-C6; 


A23-B5-C41; 


A24-BS-CI7; 


A21-B5-C55; 


A22-B5-C31! 


A23-B5-C7; 


A23-BS-C42; 


A24-B5-CI8; 


A21-B5-C56; 


A22-BS-G32; 


A23-BS-CS; 


A23-B5-C43; 


A24-B5-C19; 


A21-B5-C57; 


A22-B5-C33; 


A23-BS-C9; 


A23-BS-C44; 


A24-B5-C20; 


A21-B5-C58; 


A22-B5-C34; 


A23-B5-C10; 


A23-B5-C45; 


A24-B5-C21; 


A21-BS-C59; 


A22-B5-C35; 


A23-B5-C11; 


A23-B5-C46; 


A24-B5-C22; 


A22-B5-C1; 


A22-B5-C36; 


A23-BS-CI2; 


A23-BS-C47; 


A24-B5-C23; 


A22-B5-C2; 


A22-B5-C37; 


A23-BS-C13; 


A23-B5-C48; 


A24-B5-C24; 


A22-B5-C3; 


A22-B5-C38; 


A23-B5-C14; 


A23-B5-C49; 


A24-B5-C25; 


A22-B5-C4; 


A22.B5-C3i>; 


A23-B5-C15; 


A23.B5.C50; 


A24-B5-C26; 


A22-B5-C5; 


A22-B5-C40; 


A23-B5-C16; 


A23-B5-C51; 


A24-BS-C27; 


A22-B5-C6; 


A22-BS-C41; 


A23-B5-C17; 


A23-B5-CS2; 


A24-B5-C28: 


A22-B5-C7; 


A22-B5-C42; 


A23-B5-C18; 


A23-BS.C53; 


A24-B5-C29; 


A22-B5-C8; 


A22-B5-C43; 


A23-B5-C19; 


A23-B5-CS4; 


A24-B5-C30; 


A22-B5-C9; 


A22-B5-C44; 


A23-B5-C20; 


A23-B5-C55; 


A24-B5-C31; 


A22-B5-C10; 


A22-BS-C45; 


A23-B5-C21; 


A23-B5-C56; 


A24-BS-C32; 


A22-B5-C11; 


A22-B5-C4G; 


A23-B5-C22; 


A23-B5-C57; 


A24-B5-C33; 


A22-B5-C12; 


A22-B5-C47; 


A23-BS-C23; 


A23-B5-CS8; 


A24-B5-C34; 


A22-B5-C13; 


A22-BS-C48; 


A23-B5-C24; 


A23-B5-C59; 


A24-B5-C35; 


A22-B5-C14; 


A22-B5-C49; 


A23-B5-C25; 


AZ4-B5-C1; 


A24-BS-C36; 


A22-B5-C15; 


A22-B5-C50; 


A23-B5-C26; 


A24-B5-C2; 


A24-B3-C37; 


A22-BS-C16; 


A22-B5-C51; 


A23.B5-C27; 


A24-B5-C3; 


A24-BS-C38; 


A22-B5-C17; 


A22-B5-C52; 


A23-B5-C2S; 


A24-B5-C4; 


A24-B5-C39; 


A22-B5-C18; 


A22-BS-C53; 


A23-B5-C29; 


A24-B5-C5; 


A24-B5-C40; 


A22-B5-C19; 


A22-B5-C54; 


A23-B5-C30; 


A24-B5-C6; 


A24-B5-C41; 


A22-B5-C20; 


A22-B5-C55; 


A23-BS-C31; 


A24-B5-C7; 


A24-B5-C42; 


A22-BS-C21; 


A22-B5-C56; 


A23-B5-C32; 


A24-B5-C8; 


A24-B5-C43; 
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A24-B5-C44; 

A24-B5-C45; 

A24-BS-C46; 

A24.B5-C47; 
5 A24-B5-C48; 

A24-BS-C49; 

A24-BS-C50; 

A24-B5-C51; 

A24-B5-CS2; 
10 A24-B5-C53; 

A24-B5-C54; 

A24-BS-C55; 

A24-B5-C56; 

A24-BS-C57; 
15 A24.B5-C58; 

A24-B5-C59; 

A25-B5-C1; 

A25.B5-C2; 

A25-B5-C3} 
20 A25-B5-C4; 

A2S-BS-C5; 

A25-B5-C6; 

A25-B5-C7; 

A25-B5-C8; 
25 A2S-B5-C9; 

A25-B5-C10; 

A25-B5-C11; 

A25-B5-C12; 

A25-B5-C13; 
30 A25.BS-C14; 

A25-B5-C15; 

A2S-B5-C16; 

A2S-B5-C17; 

A25-B5-C1S; 
„ B . A25-B5-C19; 



A25-B5-C20; 
A2S-BS-C21; 
A25-B5-C22; 
A25-B5-C23; 
A25-B5-C24; 
A25-B5-C25; 
A25-B5-C26; 
A25-B5-C27; 
A25-BS-C28; 
A25-B5-C29; 
A2S-B5-C30; 
A25-B5-C3J; 
A25-B5-C32; 
A25-B5-C33; 
A25-B5-C34; 
A25-B5-C35; 
A25-B5-C36; 
A25-B5-C37; 
A2S-B5-C38; 
A25-B5-C39; 
A25-B5-C40; 
A25-B5-C41; 
A25-B5-C42; 
A25-B5-C43; 
A25-B5-C44; 
A25-B5-C45; 
A25-B5-C46; 
A25-B5-C47; 
A2S-B5-C48; 
A25-B5-C49; 
A25-B5-C50; 
A25-BS-C51; 
A25-BS-C52; 
A25-B5-C53; 
A25-B5-C54; 
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A25-B5-CS5; 

A25-B5-C56; 

A25-B5-C57;; 

A2S-B5-C58; 

A25-BS«e5;>; 

A26-B5-CI: 

A26-B5-C2; 

A26-BS-C3; 

A26-BS-C4; 

A26-B5-CS; 

A26-B5-C6; 

A26-BS-C7; 

A26-B5-C8; 

A26-B5-C9; 

A26-B5-C10; 

A26-B5-Cilj 

A26-B5-C12; 

A26.B5-C13; 

A26-BS-C14; 

A26-B5-C15; 

A26.B5-016; 

A26-B5-C17; 

A26-B5-C18; 

A26-B5-C19; 

A26-B5-C20; 

A26-B5-C2I; 

A26-B5-C22; 

A26-B5-C23; 

A26-B5-C24; 

A26-B5-C25; 

A26-B5-C26; 

A26-BS-C27; 

A26-B5-C28; 

A2S-B5-C29; 

A26-BS-C30; 



A2S-B5-C31; 
A26-B5-C32; 
A26-BS-C33; 
A26-BS-C34; 
A26-B5-C35; 
A26-BS-C36; 
A26-B5-C37; 
A26-B5-C38; 
A26-BS-C39; 
A26-B5-C40; 
A26-B5-C41; 
A26-B5-C42; 
A2tf-B5-C43; 
A26-BS-C44; 
A26-B5-C45; 
A26-B5-C46; 
A26-BS-C47; 
A26-B5-C48; 
A26-B5-C49; 
A26-B5-C50; 
A26-B5-C51; 
A26-B5-C52; 
A26-B5-C53; 
A26-B5-C54; 
A26-B5-CS5; 
A26-B5-C56; 
A26-B5-CS7; 
A26-B5-C58; 
A26-B5-C59; 
A27-B5-C1; 
A27-B5-C2; 
A27-B5-C3: 
A27-BS-C4; 
A27-B5-C5; 
A27-B5-C6; 



A27-B5-C7; 
A27-B5-C8; 
A27-BS-C9; 
A27-BS-C10; 
A27-BS-C11; 
A27-B5-C12; 
A27-B5-C13; 
A27-B5-C14; 
A27-B5-C15; 
A27-B5.C16; 
A27-B5-C17; 
A27-B5-CJ.8; 
A27-B5-C19; 
A27-B5-C20; 
A27-BS-C21; 
A27-B5-C22; 
A27-B5-C23; 
A27-BS-C24; 
A27-BS-C25; 
A27-B5-C26; 
A27-B5-C27; 
A27-B5-C28; 
A27-B5-C29; 
A27-B5-C30; 
A27-B5-C31; 
A27-B5-C32; 
A27-B5-C33; 
A27-B5-C34; 
A27-B5-C35; 
A27-B5-C36; 
A27-BS-C37; 
A27-B5-C3S; 
A27-B5-C39; 
A27-B5-C40; 
A27-BS-C41; 
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A27-B5-C42; 


A28-B5-C18; 


A28-B5-C53; 


A29-B5-C29: 


A30-B5-C5; 


A27-B5-C43; 


A28-B5-CX9; 


A28-B5-CS4; 


A29-BS-C30; 


A30-BS-C6; 


A27-B5-C44; 


A28-BS-C20; 


A28-B5-C55; 


A29-B5-C31; 


A30-B5-C7; 


A27-B5-C45; 


A28-B5-C21; 


A28-B5-C56; 


A29-B5.C32; 


A30-B5-CS; 


A27-B5-C46; 


A2S-B5-C22; 


A2S-B5-C57; 


A29-B5-C33; 


A30-B5-C9; 


A27-BS-C47; 


A28-B5-C23; 


A28-B5-C58; 


A29-B5-C34; 


A30-B5-CIO; 


A27-B5-C48; 


A28-B5-C24; 


A28-BS-CS9; 


A29-B5-C3S; 


A30-B5-CH; 


A27-B5-C49; 


A28-B5-C2S; 


A29-BS-0; 


A29-B5-C36; 


A30-B5-C12; 


A27-BS-C50; 


A28-B5-C26; 


A29-B5-C2: 


A29-B5-C37; 


A30-B5-C13; 


A27-B5-CS1; 


A28-B5-C27; 


A29.B5-C3: 


A29-B5-C38; 


A30-BS-C14; 


A27-B5-C52; 


A28-B5-C28; 


A29-B5-C4; 


A29-E5-C39; 


A30-B5-C15; 


A27-B5-C53; 


A28-B5-C29; 


A29-B5-C5; 


A29-B5-C40; 


A30-B5-C16; 


A27-B5-C54; 


A28-B5-C30; 


A29.BS-C6; 


A29-B5-C4I; 


A36-B5-C17; 


A27-B5-C55; 


A28-B5-C31; 


A29-B5-C7; 


A29-B5-C42; 


A30-BS-C18; 


A27.B5-C56; 


A2S-BS-C32; 


A29-B5-C8; 


A29-B5-C43; 


A3G-BS-C19; 


A27-BS-C57; 


A28-B5-C33; 


A29-BS-C9; 


A29-B5-C44; 


A30-B5-C2O; 


A27-B5-C5S; 


A28-B5-C34; 


A29-B5-C10; 


A29-B5-C45; 


A30-B5-C21; 


A27-B5-C59; 


A28-B5-C35; 


A29.BS.CI1; 


A29-B5-C46; 


A30-B5-C22; 


A28-B5-C1; 


A28-BS-C36; 


A29-B5-C12; 


A29-B5-C47; 


A30-B5-C23; 


A2S-B5-C2; 


A2S-B5-C37; 


A29-B5-C13; 


A29-B5-C48; 


A30-B5-C24; 


A28-BS-C3; 


A28-B5-C3S; 


A29-B5.CI4; 


A29-B5-C49; 


A30-B5.C25; 


A28-B5-C4; 


A28-B5-C39; 


A29-B5-C15; 


A29-B5-C50; 


A30.B5-C26; 


A28-B5-C5; 


A2S-BS-C40; 


A29-B5-C16; 


A29.B5-C51; 


A30-B5-C27; 


A2S-B5-C6; 


A28-B5-C41; 


A29-B5.C17; 


A29-B5-C52; 


A30-B5-C28; 


A2S-B5-C7; 


A28-B5-C42; 


A29-B5-CI8; 


A29-B5-C53; 


A30-B5-C29; 


A23-B5-C8; 


A2S-B5-C43; 


A29-BS-C19; 


A29-BS-C54; 


A3O-BS-C30; 


A28-B5-C9; 


A2S-BS-C44; 


A29-B5-C20; 


A29-B5-CS5; 


A3Q-B5-C31; 


A28-B5-C10; 


A28-B5-C45; 


A29-B5-C21; 


A29-B5-C56; 


A30-B5-C32; 


A2S-B5-CI]; 


A28-B5-C46; 


A29-BS-C22; 


A29-B5-C57; 


A30-B5-C33; 


A28-BS-C12; 


A2S-B5-C47; 


A29-BS-C23; 


A29-B5-C5S; 


A30-B5-C34; 


A28-B5-CI3; 


A28-B5-C48: 


A29.BS-C24; 


A29-B5-CS9; 


A30-B5-C35; 


A28-B5-C14; 


A2S-B5-C49; 


A29-B5-C25; 


A30-B5-C1; 


A30-B5-C36; 


A28-B5.C15; 


A28-B5-C59; 


A29-B5-C26; 


A30-B5-C2; 


A39-B5.C37; 


A2S-B5-C16; 


A28-B5-C51; 


A29-B5-C27; 


A3G-B5-C3; 


A30-B5-C38; 


A28-B5-C17; 


A2S-B5-C52; 


A29-B5-C28; 


A30-B5-C4; 


A30-B5-C39; 
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A30-B5-C4G; 

A30-B5-C41; 

A30-B5-C42; 

A30-B5-C43; 
5 A30-B5-C44; 

A30-BS-C45; 

A30-B5-C46; 

A30-BS-C47; 

A30-B5-C48; 
1.0 A3Q-B5-C49; 

A30-BS-C50; 

A30-B5-C51; 

A38-B5-C52; 

A30-B5-C53; 
15 A30-BS-C54; 

A38-B5-C55; 

A3Q.B5.C5fi; 

A30-B5-CS7; 

A30-B5.CS8; 
20 A30-B5-C59; 

A3J-BS-C1} 

A31-B5-C2; 

A31-B5-C3; 

A31-BS-C4; 
25 A31-B5-C5; 

A31-B5-C6; 

A31-BS-C7; 

A31-BS-C8; 

A31-B5-C9; 
30 A31-B5-C10; 

A31-B5-CI1; 

A31-B5-C12: 

A31-B5-C13; 

A31-BS-C14; 
~ R , A31-BS-C15; 



A31-B5-CK5; 
A31-B5-C17; 
A31-B5-C18; 
A31-B5-C19; 
A31-B5-C20; 
A31-B5.C21; 
A31-B5-C22; 
A31-B5-C23; 
A31-B5-C24; 
A31-BS-C25; 
A31-B5-C26; 
A31-B5-C27; 
A31-BS-C28; 
A3I-B5-C29; 
A3I-B5-C30; 
A3I-B5-C31; 
A31-B5-C32; 
A3I-B5-C33; 
A31-BS-C34; 
A3I-B5-C35; 
A3I-B5-C36; 
A31-B5-C37; 
A31-B5-C38; 
A3I-B5-C39; 
A31-B5-C40; 
A31-B5-C41; 
A3I-B5-C42; 
A31-BS-C43; 
A31-B5-C44; 
A31-B5-C45; 
A31-B5-C46; 
A31-B5-C47; 
A31-B5-C48; 
A31-B5-C49; 
A31-B5-C50; 
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A31-BS-CS1; 
A31-B5-C52; 
A31-B5-C53; 
A31-B5-C54; 
A31-B5-C55i 
A31-BS-CS6; 
A31-B5.C57; 
A31-B5-CSS; 
A31-BS-C59; 
A32-B5-CX; 
A32-BS-C2; 
A32-BS-C3; 
A32-B5-C4; 
A32-B5-C5; 
A32.BS-C6; 
A32-B5-C7; 
A32-B5-CS; 
A32-B5-C9; 
A32-B5-C10; 
A32.B5-CO; 
A32-B5-CI2; 
A32-BS-C13? 
A32-B5-C14; 
A32-BS-C1S; 
A32-B5-C16; 
A32-B5-C17; 
A32-B5-C18; 
A32-B5-C19; 
A32-BS-C20; 
A32-BS-C21: 
A32-B5-C22; 
A32-BS-C23; 
A32-B5-C24; 
A32-B5-C25; 
A32-B5-C26; 



A32-B5-C27; 
A32-B5-CZ8; 
A32-B5-C29; 
A32-BS-C30; 
A32-BS-C31; 
A32-BS-C32; 
A32-B5-C33; 
A32-B5-C34; 
A32-B5-C3S; 
A32-B5-C36; 
A32-B5-C37; 
A32-B5-C3S; 
A32-BS-C39; 
A32-B5-C4G; 
A32-B5-C41; 
A32-B5-C42; 
A32-B5-C43; 
A32-B5-C44; 
A32-B5-C4S; 
A32-B5-C46; 
A32-B5-C47; 
A32WBS-C48; 
A32-B5-C49; 
A32-B5-C50; 
A32-B5-C51; 
A32-B5-C52; 
A32-BS-C53; 
A32-B5-C54; 
A32-BS-CS5; 
A32-B5-C56; 
A32-B5-C57; 
A32-BS-CS8; 
A32-B5-CS9; 
A33-B5-C1; 
A33-B5-C2; 



A33-BS-C3; 
A33-BS-C4; 
A33-B5-C5; 
A33-B5-C6; 
A33-B5-C7; 
A33-BS-C8; 
A33-B5-C9; 
A33-B5-C1Q; 
A33.BS-C11; 
A33-B5-C12; 
A33-B5-C13; 
A33-ES-C14; 
A33-BS-C15; 
A33-B5-C1$; 
A33.B5-C.17; 
A33-B5-C18; 
A33-B5-C19; 
A33.BS-C20; 
A33-B5-C21; 
A33-B5-C22; 
A33-BS-C23; 
A33-B5-C24; 
A33-B5-C25; 
A33-BS-C26; 
A33-B5-C27; 
A33-B5-C2S; 
A33-B5-C29; 
A33-B5-C30; 
A33-B5-C31? 
A33-B5-C32; 
A33-B5-C33; 
A33-B5-C34; 
A33-B5-C35; 
A33-B5-C36; 
A33-BS-C37; 
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A33-B5-C38; 


A34-B5-CI4; 


A34-B5-C49; A3S-B5-C25; 


A1-B6-C1 






A33-B5-C39; 


A34.B5-C15; 


A34-B5-C50; A3S-BS-C26; 


ALB6-C2 






A33-BS-C4G; 


A34-B5-C16; 


A34-B5-CSI 


A35-B5-C27; 


A1-B6-C3 






A33-B5-C41; 


A34-B5-C17; 


A34-B5-C52 


A35.B5-C28J 


A1-B6-C4 




5 


A33-B5-C42; 


A34-B5-C18; 


A34-BS-C53 


A35-BS-C29; 


A1-B6-C5 






A33-B5-043; 


A34-B5-C19; 


A34-B5-C54 


A35-B5.C30; 


A1-B6-C6 






A33-B5-C44; 


A34-B5-C20; 


A34-B5-C55 


A35-B5-C31; 


A1-B6-C7 






A33-B5-C45; 


A34-B5-C21; 


A34-B5-C56 


A35-B5-C32; 


A1-B6-C8 






A33-B5-C46; 


A34-B5-C22; 


A34-BS-C57 


A3S-B5-C33; 


A1-B6-C9 
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A33-B5-C47; 


A34.B5-C23; 


A34-B5.CS8 


A35-B5-C34; 


A1-B6-C10; 




A33-B5.C4S; 


A34.B5-C24} 


A34-B5-C59 


A35-B5-C35; 


A1.B6-CI1; 




A33-B5-C49? 


A34-B5-C25; 


A35-B5-C1; 


A3S-B5-C36; 


A1-B6-C12; 




A33-B5-C50; 


A34-B5-C26; 


A35-B5-C2; 


A35-B5-C37; 


A1-B6-C13; 




A33-B5-C51; 


A34-B5-C27; 


A35-B5-C3; 


A35-B5-C3S; 


A1.B6-Ci4; 


15 


A33-BS-C52; 


A34-BS.C2S; 


A35-B5-C4; 


A35-B5-C39; 


A1-B6-C15; 




A33-B5-C53; 


A34-B5-C29; 


A35-BS-C5; 


A35-B5-C40; 


A1-B6-C16; 




A33-B5-C54; 


A34-B5-C30; 


A35-B5-C6; 


A35-B5-C41; 


A1-B6-C17; 




A33-B5-C55; 


A34-B5-C31: 


A35-B5-C7; 


A35-B5-C42; 


A1-B6-C18? 




A33-B5.CS6; 


A34-BS-C32; 


A35-B5-C8; 


A35-B5-C43; 


A1-B6-C19; 


20 


A33-B5-C57; 


A34-B5-C33; 


A35-B5-C9; 


A35-B5-C44; 


A1-B6-C20; 




A33-B5-C58; 


A34-B5-C34; 


A35-B5-CI0 


A35-B5-C45; 


A1-E6-C21; 




A33-B5-C59; 


A34-B5-C35; 


A35.B5.C11 


A35-B5-C46; 


A1-B6-C22; 




A34-B5-C1; 


A34-B5-C36; 


A35-B5-C12 


A35-B5-C47; 


A1-B6-C23; 




A34-B5-C2; 


A34-B5-C37; 


A3S-BS-C13 


A35-B5-C48; 


A1-B6-C24; 


25 


A34-B5-C3; 


A34-B5-C3&; 


A35.B5-C14 


A35-B5-C49; 


A1-B6-C25; 




A34-B5-C4; 


A34-B5-C39; 


A35-B5-C15 


A35-B5-C50; 


A1-B6-C26; 




A34-B5-C5; 


A34-B5-C40; 


A35-B5-C16 


A35-B5-C51; 


ALB6-C27; 




A34-B5-C6; 


A34-BS-C41; 


A3S-B5-CI7 


A35-B5-C52; 


A1-B6-C28; 




A34-B5-C7; 


A34-B5-C42; 


A35-B5-C18 


A35-B5-CS3; 


A1-B6-C29; 


30 


A34-B5-CS; 


A34-B5-C43; 


A3S-B5-C19 


A35-B5-C54-, 


A1-B6-C30; 




A34-B5-C9; 


A34-B5-C44; 


A3S-B5-C20 


A35-B5-C55; 


A1-B6-C31; 




A34-B5-C10; 


A34-B5-C45; 


A35-B5-C2I 


A3S-B5-C56; 


A1-B6-C32; 




A34-B5-C11; 


A34-B5-C46; 


A3S-B5-C22 


A35-BS-C57; 


A1-B6-C33; 




A34-B5-C12; 


A34-BS-C47; 


A35-BS-C23 


A35-B5-C58; 


A1-B6-C34; 


35 


A34-B5-C13; 


A34-B5-C4S; 


A35-B5-C24 
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A2-B6-C49; 


A3-B6-C2S 


A4-B6-CI; 


AMM-C39; 


A2-B6-C15; 


A2-B6-CS0; 


A3-Bf>«C2(i 


A4-B6-C2; 


A1-B6-C40; 


A2-B6-C1S; 


A2-B6-C51; 


A3-B6-C27 


A4-B6-C3; 


A1-B6-C41; 


A2-B6-C17; 


A2-B6-C52; 


A3-B6-C28 


A4-B6-C4; 


A1-B6-C42; 


A2-B6-C18; 


A2-B6-C53; 


A3-Bfi-C29 


A4-B6-C5: 


A1-B6-C43: 


A2-B6-C19; 


A2-B6-C54; 


A3-B6-C30 


A4-B6-C6; 


A3-B6-C44; 


A2-B6-C20; 


A2-B6-CSS; 


A3-B6-C31 


A4-B6-C7; 


A1-B6-C45; 


A2-B6-C21; 


A2-B6-C56; 


A3-B6-C32 


A4-B6-C8; 
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A3-B6-C33 


A4-B6-C9; 
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A2-B6-C23; 
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A3-B6-C34 


A4-B6-C10; 


A1-B6-C4S; 


A2-B6-C24; 


A2-B6-C59; 


A3-B6-C35 


A4-B6-C11; 


A1-B6-C49; 


A2-B6-C25; 


A3-B6-C1; 


A3-B6-C36 


A4-B6-C12; 


A1-B6-C50; 


A2-B6-C26; 


A3-B<5-C2; 


A3-B6-C37 


A4-B6-CI3; 


A1-B6.C51; 


A2-BG-C27; 


A3-B6-C3; 


A3-B6-C3S 


A4-B6-C14; 


AI-B6-C52; 


A2-BS-C2S; 


A3-B6-C4; 


A3-B6-C39 


A4-B6-C1S; 


A1-B6-C53; 


A2-B6-C29; 


A3-B<5-C5; 


A3-B6-C40 
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A1-B6-C54; 


A2-B6-C30; 


A3-B6-C6; 


A3-B6-C41 


A4-B6-C17; 


A1-B6-CSS; 


A2-B6-C31; 


A3-B6-C7; 


A3-B6-C42 


A4-B6-C18; 


A1-B6.C56; 


A2-B6-C32; 


A3-B6-C8; 


A3-B6-C43 


A4-B6-C19; 


A1-B6-C57; 


A2-B6-C33; 


A3-B6-C9; 


A3-B6-C44 


A4-B6-C20, 


A1-B6-C5S; 


A2-B6-C34; 


A3-Bf.-C10; 


A3-B6-C45 


A4-B6-C21- 


A1-B6-C59; 


A2-B6-C35; 


A3-B6-C11; 


A3-B6-C46 


A4-B6-C22; 


A2-B6-C1; 


A2-B6-C3<5; 


A3-B6-C12; 


A3-B6-C47 


A4.B6-C23, 


A2-B6-C2; 


A2-B6-C37; 


A3«B6-C13; 


A3-B6-C4S 


A4-B6-C24 
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A2-B6-C39; 


A3-B6-C15; 
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A6.B6-C19; 


A6-B6-CS4; 


A7.B6-C30; 


A5-B6-C9; 


AS-B6-C44; 


A6-B6-C28; 


A6-B6-C55; 


A7-B6-C32; 
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A7-B6-C32; 


A8-B6-CS; 


A8-B6-C43: 


A9-B6-C19; 


A9-B6-C54; 


A7-B6-C33; 


AS-B6-C9; 


A8-B6-C44; 


A9-B6-C20; 


A9-B6-C55; 


A7-B6-C34; 


A8-B6-C10; 


A8-B6-C4S; 


A9-B6-C2I; 


A9-B6-C56; 


A7-B6-C3S; 


A8-B6-C.fi; 


A8-B6-C46; 


A9-B6-C22; 


A9-B6-C57; 


A7-B6-C36; 


A8-B6-C12; 


A8-B6-C47; 


A9-B6-C23; 


A9-B6-C58; 


A7-B6-C37; 


A8-B6-CI3; 


AS-B6-C48; 


A9-B6-C24; 


A9-B6-C59; 


A7-E6-C38; 


AS-B6-C14; 


A8-BG-C49; 


A9-B6-C2S; 


A10-B6-C1; 


A7-B6-C39; 


A8-B6-C15; 


A8-B6-C5G; 


A9-B6-C26; 


A10-B6-C2; 


A7-B6-C40; 


A8-B6-C16: 


A8-B6-C51; 


A9-B6-C27; 


A10-B6-C3; 


A7-B6-C41; 


AS-B6-C17; 


A8-B6-C52; 


A9-B6-C28; 


A10-B6-C4; 


A7-B6-C42; 


A84J6-C1S; 


AS-B6-C53; 


A9-B6-C29; 


AI0-B6-C5; 


A7-B6-C43; 


A8-B6-C19; 


AS-B6-CS4; 


A9-B6-C30; 


A10-B6-C6; 


A7-B6-C44; 


A8-Bf;-C20 ; 


A8-B6-C55; 


A9-B6-C31; 


A10-B6-C7; 


A7-B6-C45; 


A8-B6-C21; 


AS-B6-CS6; 


A9-B6-C32; 


AKJ-B6-C8; 


A7-B6-C46; 


A8-B6-C22; 


A8-B6-C57; 


A9.B6-C33; 


AI0-B6-C9; 


A7.B6-C47; 


A8-B6-C23; 


A8-B6-C5S; 


A9-B6-C34; 


A10-B6-C10' 


A7-B6-C48; 


A8-B6-C24; 


A8-B6-CS9; 


A9-B6-C35; 


AlO-Btf-CO; 


A7.B6-C49; 


A8-B6-C25; 


A9-B6-C1; 


A9-B6-C36; 


A10-B6-C12; 


A7-B6-C50; 


A8-B6-C26; 


A9-B6-C2; 


A9-B6-C37; 


A10-B6-C13* 


A7-B6-C51; 


AS-B6-C27; 


A9-B6-C3; 


A9-B6-C3S; 


A10-B6-C14; 


A7-B6-C52; 


AS-B6-C28; 


A9-B6-C4; 


A9-B6-C39; 


A10-B6-C15, 


A7-B6-C53; 


A8-B6-C29; 


A9-B6-CS; 


A9-B6-C40; 


A10-B6-C16; 


A7-B6-C54; 


A8-B6-C30; 


A9-B6-C6; 


A9-B6-C41; 


A10-B6-C17; 


A7-B6-C55; 


AS-B6-C31; 


A9-B6-C7; 


A9-B6-C42; 


A10-B6-C18; 


A7-B6-C56; 


A8-B6-C32; 


A9-B6-C8; 


AS-B6-C43; 


A10-B6-C19; 


A7-B6-C57; 


A8-B6-C33; 


A9-B6-C9; 


A9-B6-C44; 


A10-B6-C2G; 


A7-B6-C58; 


AS-B6-C34; 


A9-B6-C10; 


A9-B6-C45; 


AI0-B6-C21; 


A7-B6-C59; 


AS-B6-C35; 


A9.B6-C11; 


A9-B6-C46; 


A10-B6-C22; 


A8-B6-C1; 


A8-B6-C36; 


A9-B6-CI2; 


A9-B6-C47; 


A10-B6-C23; 


A8-B6-C2; 


AS-B6-C37; 


A9-B6-C13; 


A9-B6-C48; 


A10-B6-C24; 


A8-B6-C3; 


A8-B6-C3S; 


A9-B6-C14; 


A9-B6-C49; 


AIG-B6-C25; 


A8-B6-C4; 


A8-B6-C39; 


A9-B6-CI5; 


A9-B6-C50; 


A10-B6-C26; 


AS-B6-C5; 


A8-B6-C40; 


A9-B6-C16; 


A9-B6-C51; 


A10-B6.C27; 


AS-B6-C6; 


A8-B6-C41; 


A9-B6-C17; 


A9-B6-C52; 


A10-B6-C28; 


AS-B6-C7: 


A8-B6-C42; 


A9-BS-C1S; 


A9-B6-C53; 


A10-B6-C29; 
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A10-B6-C30; 


A1J-B6-C6; 


A11-B6-C41; 


A12-B6-C17; 


A12-B6-C52; 




A10-B6-C31; 


A11-B6-C7; 


A1I.B6-C42; 


A12-B«-CIS; 


A12-B6-C53; 




A10-BS-C32; 


A11-B6-C8; 


AH-B6-C43; 


A12-B6-CX9; 


A12-B6-C54; 




A16-Bf5-C33; 


A1I-B6-C9; 


AH-B6-C44; 


A12-B6-C20; 


A12-B6-CS5; 


s 


A10-B6-C34; 


A11-B6-C10; 


A1I-B6-C45; 


AI2-B6-C21; 


A12-B(J.C5<5; 




AI0-B6-C35: 


A11-B6-C11; 


A11-B6-C46; 


A12-B6-C22; 


A12-B6-C57; 




A10-B6-C36; 


A11-B6-C12; 


Ali.B6.C47? 


A12-B6-C23; 


A12-B6-CS8; 




A10-B6-C37; 


AH-B6-C13: 


AJI-B6-C48; 


A12-B6-C24; 


A12-B6-C59; 




A10-B6-C3S; 


A11-B6-C14; 


A1I-B6-C49; 


A12-B6-C25; 


A13-B6-C1 




10 


A10.B6-C39; 


A11-B6-C15; 


A11-B6-C50; 


AI2-B6-C26; 


A13-B6-C2 






A10-B6-C40; 


A11-B6-C16; 


A11-B6-C51; 


A12-B6-C27; 


A13-B6-C3 






A10-B6-C41; 


A11-B6.CI7; 


A1I-B6-C52; 


AJ2-B6-C2S; 


A13-B6-C4 






A10-B6-C42; 


A11-B6-C1S; 


A1J-B6-CS3; 


A12-B6-C29; 


A13-B6-C5 






AI0-B6-C43; 


A11-B6-C19; 


A11-B6-C54; 


A12-B6-C30; 


A13-B6-C6 




15 


A10-B6-C44; 


A11-B6-C20; 


A11-B6-CS5; 


AJ2-M-C3I; 


A13-B6-C7 






A10-B6-C45; 


AH-B6-C21; 


AU-B6-C56; 


A12-B6-C32; 


A13-B6-C8 






A16-B6-C46; 


A11-B6-C22; 


A11-B6-C57; 


A12-B6-C33; 


A13-B6-C9 






A10-B6-C47; 


A11-B6-C23; 


AH-M-C5S; 


A12-B6-C34; 


A13-B6-C10; 




A10-B6-C48; 


AU-B6-C24; 


A11-B6-C59; 


A12-BS-C35; 


A13-B6-C11; 


20 


A1G-B6-C49; 


A11-B6-C25; 


A12-B6-C1; 


A12-B6-C36J 


A13-B6-C12; 




A10.B6-C50; 


AH-B6-C26; 


A12-B6-C2; 


A12-B6-C37; 


A13-B6-C13; 




A10-B6-C51; 


A11-B6-C27; 


A12-B6-C3; 


A12-B6-C38; 


A13-B6-C14; 




A10-B6-C52; 


A11-B6-C2S; 


A12-B6-C4; 


A12-B6-C39; 


A13-B6-C15; 




A10-B6-C53; 


A1I-B6-C29; 


A12-B6-C5; 


A12-B6-C40; 


AI3-BS-CI6; 


25 


A10-B6-C54; 


A11-B6-C30; 


A12-B6-C6; 




A13-B6-C17; 




A10-B6-C5S; 


A11-B6-C31: 


A12-B6-C7; 


A12-B6-C42; 


AI3-B6-C18; 




A10-B6-C56; 


A11-B6-C32; 


A12-B6-C8; 


A12-B6-C43; 


A13-B6-C19; 




A10-B6-C57; 


A11-B6-C33; 


A12-B6-C9; 


A12-BS-C44; 


AD-B6-C2 


3; 




A10-BS-C5S; 


A11-B6-C34: 


A12-B6-C10; 


A12-B6-C45; 


A13-B6-C21; 


30 


A10-B6-C59; 


A1I-B6-C35: 


A12-B6-C11; 


A12-B6-C46; 


A13-B6-C22; 




All-EG-CI 




A11-B6-C36; 


A12-B6-C12; 


A12-B6-C47; 


A13-B6-C23; 




A11-B6-C2 




A11-B6-C37; 


AI2-B6-C13; 


AI2-B6-C4S; 


AI3-B6-C24; 




A11-B6-C3 




AI1-B6-C3S; 


A12-B6-C14; 


A12-B6-C49; 


A13-B6-C2S; 




AII-B6-C4 




A11.B6-C39; 


A12-B6-C15; 


AI2-B6-CS0; 


A13-B6-C26; 


35 - 


AI1-B6-CS 




A11-B6-C40; 


A12-B6-Ci6; 


A12-B6-CS1; 


A13-B6-C27; 
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A13-B6-C28; 


AJ4-B6-C4; 


A14-B6-C39 


A15-B6-CI5 


AI5-BS-C50; 


AI3-B6-C29; 


A14-B6-C5; 


A14-B6.C40 


AI5-B6-CI6 


AI5-S6-C51; 


AI3-B6-C30; 


A14-B6-C6; 


AI4-B6-C41 


A15-B6-C17 


AI5-B6-C52; 


AD-B6-C3I; 


A14-B6-C7; 


AI4.B6-C42 


A15-B6-C18 


A15-B6-CS3; 


A13-B6-C32; 


A14-B6-CS; 


A14-B6-C43 


; A15-B6-C19 


A15-B6-C54; 


A13-B6-C33; 


A14-B6-C9; 


AI4-B6-C44 


A15-B6-C20 


A1S-B6-C55; 


A13-B6-C34; 


A14-B6-C10; 


A14-B6-C45 


AI5-B6-C2I 


A15-B6-C56; 


A13-B6-C35; 


A14-B6-CU; 


A14-B6-C46 


• A15-B6-C22 


AJ5-B6-CS7; 


A13-B6-C36; 


A14-B6-C12; 


A14-B6-C47 


; A1S-B6-C23 


AI5-B6-C58; 


A13-B6-C37; 


A14-B6-C13; 


AJ4-B6-C48 


; A15-B6-C24 


A15-B6-C59; 


A13-B6-C38; 


A14-B6-C14; 


AI4-B6-C49 


; A15-B6-C2S 


A.16-B6.C1; 


A13-B6-C39; 


A14-B6-C15; 


A14-B6-C50 


; A15-B6-C26 


AI6-B6-C2; 


A13-B6-C40; 


A14-B6-C16; 


AI.4-B6-C53 


; A15-B6-C27 


A16-B6-C3; 


A13-B6-C41; 


A14-B6-C17; 


A14-B6-C52 


; A15-B6-C28 


A16-B6-C4; 


A13-B6-C42; 


A14-B6-C1S; 


AI4-B6-C53 


; A15-B6-C29 


A16-B6-C5; 


A13-B6-C43; 


A14.B6-C19; 


A14-B6-CS4 


; A15-B6-C30 


A1«-B6»C6; 


A13-B6-C44; 


A14-B6-C20; 


A14-B6-C55 


; A15-B6-C31 


A16-B6-C7; 


A13-B6-C45; 


A14-B6-C21; 


A14-B6-C56 


; A15-B6-C32 


A16-B6-CS; 


A13-B6-C46; 


A14-B6-C22; 


A14-B6-C57 


; A15-B6-C33 


A16-B6-C9; 


A13-B6-C47; 


A14-B6-C23; 


A14-B6-C58 


; A15-B6-C34 


A16-B6-C10; 


A13-B6-C48; 


A14-B6-C24; 


A14-B6-C59 


; A15-B6-C35 


A16-B6-C11; 


A13-B(».C49; 


A14-B6-C25; 


A1S-B6-C1; 


AI5-B6-C36 


AJ6-B6-C12; 


A13-B6-C50; 


A14-B6-C26; 


A15-B6-C2; 


AI5-B6-C37 


A16-B6-C13; 


A13-B6-C51; 


A14-B6-C27; 


A15-B6-C3; 


A15-B6-C3S 


A16-B6-C14; 


A13-B6-CS2; 


A14-B6-C28; 


A15-B6-C4; 


A15-B6-C39 


A16-B6-C15; 


Ai3-B6-C53j 


AI4-B6-C29; 


A15-B6-C5; 


A15-B6-C4G 


A16-B6-C16; 


A13-B6-C54; 


A14.B6-C30; 


A1S-B6-C6; 


AX5-B6-C4! 


A16-B6»Ct7; 


A13-B6-C5S; 


AI4-B6-C31; 


A15-B6-C7; 


A15-B6-C42 


AW-B6-C18; 


A13-B(5-C56; 


A14-B6-C32; 


A15-B6-CS; 


A15-B6-C43 


A16-B6-C19; 


A13-B6-CS7; 


AI4-B6-C33; 


A1S»B^C9; 


A15-B6-C44 


AW-B6-C20; 


A13-B6-C58; 


A14-B6-C34; 


A15-B6-C1C 


; A15-B6-C45 


A16-B6-C21; 


A13-B6-C59; 


A14-B6-C35; 


A15-B6-CU 


; A15-B6-C46 


A16-B6-C22; 


A14-B6-CI; 


A14-B6-C36; 


A15-B6-C1J 


; A15-B6-C47 


A16-B6-C23; 


A14-BS-C2; 


A14-B6-C37; 


ais-bs-ci: 


A15-B6-C48 


A13-B6-C24; 


A14-B6-C3: 


A14-B6-C3S; 


AIS-B6-CV 


; A1S-B6-C49 


; Alfi-B6»C25; 
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A16-B6-C26; 


AI.7-B6-C2; 


A17-B6-C37; 




A16-B6-C27; 


A17-B6-C3; 


A17-B6-C3S; 




A16-B6-C28; 


A17-B6-C4; 


A17-B6-C39; 




A16-B6-C29; 


A17-B6-C5; 


A17-B6-C40; 




A16-B6-C30; 


A17-B6-C<>; 


A17-B6-C41; 




A16-B6-C31; 


A17-BfrC7 ? 


A17-B6-C42; 




A16-B6-C32; 


A17-B6-C8; 


A17-B6-C43; 




A16-B6-C33; 


A17-B6-C9; 


A17-B6-C44; 




A16-B6-C34; 


A17-M-C10; 


A17-B6-C45; 


10 


A1M36-C35; 


A17-B6-CU; 


A17-B6-C46; 




A16-B6-C36; 


AI7-B6.C12; 


A17-B6-C47; 




AI6-B6-C37; 


A17-B6-C13; 


A17-B6-C4S; 




A16-B6-C3S; 


A17-B6-C14; 


A17-B6-C49; 




A1S-B6-C39; 


A17-B6-C15; 


A17-B6-C50; 


15 


A16-B6-C40; 


A17-B6-C16; 


A17-B6-CS1; 




A16-B6.C41; 


A17-B6-C17; 


A17-B6-C52; 




A16-B6-C42; 


A17-B6-CI8; 


A17-B6-C53; 




A16-B6-C435 


A17-B6-C19; 


A17-B6-CS4; 




A16-B6-C44; 


A17-B6-C20; 


A17-B6-C55; 


20 


A16-B6-C45; 


A17-B6-C21; 


A17-B6-CS6; 




A16-B6-C46; 


A17-B6-C22; 


A17-B6-C57: 




A16-B6-C47; 


A17-B6-C23; 


AX7-B6-C58; 




A16-BS-C48; 


A17-B6-C24; 


A17-B6-C59; 




A16-B6-C49; 


A17-B6-C25; 


AIS-B6-C1; 


25 


A16-B6-C50; 


A17-B6-C26; 


A18-B6-C2; 




Att-JK-CSl; 


A17-B6-C27; 


A1S-B6-C3; 




A16-B6-C52; 


AI7-B6-C28; 


A18-B6-C4: 




A16-B6-C53; 


A17-B6-C29; 


A18-B6-C5; 




A16-B6-CS4; 


A17-B6-C36; 


AI8-B6-C6; 


30 


A16-B6-C55; 


AI.7-BS-C31; 


A18-B6-C7; 




A16-B6-C56; 


A27-B6-C32; 


A1S-B6-CS; 




A1WM-CS7; 


AI7.B6-C33; 


A18-B6-C9; 




A16-B6-C58; 


A17-B6-C34; 


A18-B6-C10; 




AK5-B6-C59; 


AI7-B6-C35; 


A18-B6-C1I; 


35 


A17-B6.C1; 


A17-B6-C36; 


AI8-B6-CJ2; 
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AI8-B6-CJ3; 


A18-B6-C48; 


A18-B6-C14; 


A18-B6-C49; 


A18-B6-C15; 


A18-BJ5-CS0; 


A18-B6-C16; 


A18-B6-C51; 


AJ8-B6-C17; 


A18-B6-C52; 


A18-B6-C18; 


A1S-B6-CS3; 


A1S-B6-C19? 


AI8-B6-C54; 


A18-B6-C20; 


A18-B6-C5S; 


A18.B6-C21; 


A1S-B6-CS6; 


AI8-B6-C22; 


A18-B6-C57; 


A18-B6-C23; 


A18-B6-C58; 


A1S-B6-C24; 


A18-B6-C59; 


A18-B6-C25; 


AI9-B6-C1; 


A18-B6-C26; 


A19-B6-C2; 


A18-B6-C27; 


A19-B6-C3; 


A18-B6-C2S; 


A19-B6-C4; 


A18-B6-C29; 


A19-B6-C5; 


A18-B6-C30 


A19-B6-C6; 


A18-B6-C31 


A19-B6-C7; 


A1S-B6-C32 


A19-B6-C8; 


A18-B6-C33 


A19-B6-C9; 


AI8-B6-C34 


A19-B6-C10; 


AI8-B6-C35 


A19-B6-CO; 


AI8-B6-C36 


A19-B6-C12; 


A18-B6-C37 


A19-B6-C13; 


A18-B6-C38 


A19-B6-C14; 


A18-B6-C39 


A19-B6-C15; 


A18-B6-C40 


A19-B6-C16; 


A18-B6-C41 


; A19-B6-C17; 


AI8-B6-C42 


; A19-B6-C18; 


A18-B6-C43 


; A19-B6-C19; 


A1S-B6-C44 


; A19-B6-C20; 


A18-B6-C45 


; A19-B6-C21; 


A18-B6-C46 


: A19-B6-C22: 


A18-B6-C47 


; A19-B6-C23; 



WO 00/15612 



PCT/GB99/028I9 



115 



AI9-B6-C24; 


AI9-B6-CS9; 


A29-B6-C35; 


A2I~B6-CH; 


A21-B6-C46 


AI9-B6-C2S; 


A2&-B6-C1; 


A20-B6-C36; 


A2I-B6-C12; 


A21-B6-C47 


AI94M-C26; 


A20-B6-C2; 


A20-B6-C37; 


A21-B6-C13; 


A21-B6-C4S 


AI9-B6-C27; 


A20-B6-C3; 


A20-B6-C38; 


A21-B6-CJ4; 


A21-B6-C49: 


AJ9-B6-C2S; 


A20-B6-C4; 


A20-B6-C39; 


A21-B6-CI5; 


A21-B6-C50; 


A19-B6-C29; 


A20-B6-CS; 


A20-B6-C40; 


A2I-B6-Ci«i; 


A21-B6-CS1: 


A19-B6-C30; 


A20-B6-CS; 


A20-B6-C41; 


A21-B6-C17; 


A21-BS-C52; 


A19-B6-C31; 


A20-B6-C7; 


A20-B6-C42; 


A21-B6-C18; 


A2I-B6.C53; 


AI9-B6-C32; 


A20-B6-C8; 


A20-B6-C43; 


A21-B6-C19; 


A21-B6-C54; 


A19-B6-C33; 


A20-B6-C9; 


A20-B6-C44; 


A21-B6-C20; 


A21-B6-C55; 


A19-B6.C34; 


A2G-B6*C10 ; 


A20-B6-C45; 


A21-B6-C21; 


A21-B6-CS6; 


A19-B6-C35; 


A20.B6-C11; 


A20-B6-C46; 


A21-B6-C22; 


A21-B6-CS7; 


AI9-B6-C36; 


A20-B6-C12; 


A20-B6-C47; 


A21-BI5-C23; 


A21-B6-C58; 


A19-B6-C37; 


A20-B6-C13; 


A20456-C4S; 


A21-B6-C24; 


A21-BS-C59; 


A19-B6-C3S; 


A20-B6-C14; 


A20-B6-C49; 


A21-B6-C25; 


A22-B6-C1; 


AI9.B6-C39; 


A20-B6-CIS; 


A2CB6-C50; 


A2I-B6-C26; 


A22-B6-C2; 


A19-B6-C40; 


A20-B6-C16; 


A20-B6-C53; 


A21-B6-C27; 


A22-B6-C3; 


A19-B6-C41; 


A20-B6-C17; 


A20-B6-C52; 


A21.B6-C28; 


A22-B6-C4; 


AI9-B6-C42; 


A20-B6.C18; 


A20-B6-C53; 


A21-B6-C29; 


A22-B<J-C5; 


A19-B6-C43; 


A20-B6-C19; 


A20-B6-C54: 


A2I-B6-C30; 


A22-B6-C6; 


A19-B6-C44; 


A20-B6-C2O; 


A20-B6-C55; 


A21-B6-C3I; 


A22-B6-C7; 


A19-B6-C45; 


A20-B6-C21; 


A20-B6-CS6; 


A21-B6-C32; 


A22-B6-C8: 


A19-B6-C46; 


A20-B6-C22; 


A20-B6-C57; 


A2I-B6-C33; 


A22-B6-C9; 


A19-B6-C47; 


A20-B6-C23; 


A20-B6-CS8; 


A21-B6-C34; 


A22-B6-CI0; 


A19.B6-C48; 


A20-B6-C24; 


A20-B6-C59; 


A2LB6-C35; 


A22-B6-CU; 


A19-B6-C49; 


A20-B6-C2S; 


A21-B6-Ci; 


A21-B6-C36; 


A22-BS-C12; 


A19-B6-C50; 


A20-B6-C26; 


A2I-B6-C2; 


A21-B6-C37; 


A22-B?;-C13; 


A19-B6-CS1; 


A20-B6-C27; 


A21-B6-C3: 


A21-B6-C38; 


A22.B6.C14; 


A19-B6-C52; 


A20-B6-C28; 


A21-B6-C4; 


A21-B6-C39; 


A22-B6-C15; 


A39-B6>C53; 


A20-B6-C29; 


A21-B6-CS; 


A21-B6-C40; 


A22-B6-C16; 


A19-B6-CS4; 


A20-B6-C30; 


A21-B6-C6; 


A2I-B6-€4i; 


A22-B6-C17; 


A19-B6-C55; 


A20-Bf>-C31; 


A21.B6C7; 


A21-B6-C42; 


A22-B6-C18; 


A19-IM-C56; 


A2G-B6-C32; 


A21-B6-C8; 


A21-B6-C43; 


A22-B6-CI9; 


A194M-C57; 


A2G-B6-C33; 


A21-B6-C9; 


A21-B6-C44; 


A22-B6-C20; 


A19-B6-CS8; 


A20-B6-C34; 


A2J.-B6-C10; 


A21-B6-C45; 


A22-B6-C21 ; 



WO 00/15612 



PCT/GB99/02W 



! 16 



5 



20 



25 



30 



35 



A22-B6-C22; 


A22-B6-C57 


; A23-B6-C33; 


AZ4-B6-C9; 


A24-B6-C44 


A22-B6-C23; 


A22-B6-CS8 


; A23-BS-C34; 


A24-B6-C10; 


A24-B6-C45 


A22-B6-C24; 


A22-B6-C59 


; A23-B6-C35; 


A24-B6-C11; 


A24-B6-C46 


A22-Bf5-C2S; 


A23-B6-C1; 


A23-B6-C36; 


A24-B6-C12; 


A24-B6-C47 


A22-B6-C26; 


A23-B6-C2; 


A23-B6-C37; 


A24-B6-C13; 


A24-B6-C4S, 


A22-B6-C27; 


A23-B6-C3; 


A23-B6-C38; 


A24-BS-CI4; 


A24-B6-C49, 


A22-B6-C2S; 


A23-B6-C4; 


A23-B6-C39; 


A24-B6-C15; 


A24-B6-C50- 


A22-B6-C29; 


A23-B6-C5; 


A23-B6-C40; 


A24-B6-C16; 


A24-B6-CSi; 


A22-B6-C30; 


A23-B6-CS; 


A23-B6-C4I; 


A24-B6-CI7; 


A24-B6-C52; 


A22-B6-C31; 


A23-B6-C7; 


A23-B6-C42; 


A24-B6-C18; 


A24-B6-C53; 


A22-B6-C32; 


A23-B6-C8; 


A23-B6-C43; 


A24-B6-C19; 


A24-B6-C54; 


A22-B6-C33; 


A23-B6-C9; 


A23-B6-C44; 


A24-B6-C20; 


A24-B6-C55; 


A22-B6-C34; 


A23-B6-CI0 


; A23-B6-C45; 


A24-B6-C21* 


A24-B6-C56* 


A22-B6-C35; 


A23-B6-C1I 


S A23-B6-C46; 


A24-B6-C22; 


A24-B6-CS7; 


A22-B6-C36; 


A23-B6-C12 


; A23-B6-C47; 


A24-B6-C23; 


A24-B6-CS8; 


A22.B6-C37; 


A23-B6-CI3 


; A23-B6-C48; 


A24-B6-C24; 


A24-B6-C59 


A22-B6-C38; 


A23-B6-C14 


; A23-B6.C49; 


A24-B6-C2S; 


A25-B6-C1; 


A22-B6-C39; 


A23»B<S-C15 


A23-B6-C5Q; 


A24-B6-C26; 


A2S-B6-C2? 


A22-B6-C40; 


A23-B6-C16 


; A23-B6-CS1; 


A24-B6-C27; 


A25-B6-C3; 


A22-B6-C41; 


A23-B<i-C17 


; A23-B6-C52; 


A24-B6-C28; 


A2S-B6-C4; 


A22-B6-C42; 


A23-B()-C18 


A23-B6-C53; 


A24-BS-C29; 


A2S-B6-C5; 


A22-B6-C43; 


A23-B6-C19 


; A23-B6-C54; 


A24-B6-C30; 


A25-B6-C6; 


A22-B6-C44; 


A23-B6-C20 


; A234J6-C55; 


A24-B6-C31; 


A25-B6-C7; 


A22-B6-C4S; 


A23-B6-C21 


; A23-B6-CS6; 


A24-B6-C32; 


A25-B6-CS; 


A22-B6-C46; 


A23-B6-C22 


; A23-BS-C57; 


A24-B6-C33; 


A25-B6-C9; 


A22-B6-C47; 


A23-B6-C23 


; A23-B6-C58; 


A24-B6-C34; 


A25-B€-C10 


A22-B6-C48; 


A23-B6-C24 


; A23-B6-C59; 


A24-B6-C3S; 


A2S.B6-C11 


A22-B6-C49; 


A23-B6-C25 


; A24-B6-C1; 


A24-BS-C36; 


A25-B6-C12 


A22-B6-C50; 


A23-B6-C2* 


; A24-B6-C2; 


A24-B6-C37; 


A25-B6-C13 


A22-B6-C51; 


A23-B6-C2' 


; A24-B6-C3; 


A24-B6-C38; 


A25-B6-C14 


A22-B6-C52; 


A23-B6-C2S 


; A24-BG-C4; 


A24-B6-C39; 


A2S-B6-C15 


A22-BS-C53; 


A23-B6-C21 


; A24-B6-C5; 


A24-B6-C4G; 


A2S-B6-C16 


A22-B6-C54; 


A23-B6-C3{ 


; A24-B6-C6; 


A24-B6-C41; 


A25-B6-C17 


A22-B6-C55; 


A23-B6-C3J 


• A24-B6-C7; 


A24-B6-C42: 


A25-B6-C1S 


A22-B6-C56; 


A23-B6-C3; 


.; A24-B&-C8; 


A24-B6-C43; 


A25-B6-C19 



WO 80/15612 



PCT/GB99/02819 



A25-B6-C20; 


A25-B6-C55; 


A2«-B6-C31 


A27-B6-C7; 


A27-B6-C42 


A25-B6-C21; 


A2S-B6-CS6; 


A26-B6-C32 


A27-B(5-C8; 


A27-B6-C43 


A25-B6-C22; 


A25-B6-C57; 


A26-B6-C33 


A27-B6-C9; 


A27-B6-C44 


A2S-B6-C23; 


A25-B6^C5S; 


A26-B6-C34 


t A27-B6-C10; 


A27-B6-C45 


A25-E6-C24; 


A25-B6-C59; 


A26-B6-C3S 


; A27-S6-CH; 


A27-B6-C46 


A2S-B6-C25; 


A26-B6-C1 




AM-m~C36 


A27-B6-C12; 


A27-B6-C47 


A25-B6-C26; 


A26-B6-C2 




A26-B6-C37 


; A27-B6-C13; 


A27-B6-C48 


A2S-B6-C27; 


A26-B6-C3 




A26-B6-C38 


A27-BS-C14; 


A27-B6-C49 


A2S-B6-C28; 


A26-B6-C4 




A26-B6-C39 


; A27-B6-C15; 


A27-B6-C50 


A2S-B6-C29i 


A26-B6-CS 




A26-B6-C40 


; A27-B6-C16; 


A27-B6-C51 


A25.B6-C30; 


A26-B6-C6 




A26-B6-C41 


; A27-B6-C17; 


A27-B6-C52 


A25-B6-C31; 


A26-B6-C? 




A26-B6-C42 


A27-B6-C18; 


A27-B6-CS3 


A25-B6-C32; 


A26-B6-C8 




A26-B6-C43 


; A27-B6-C19; 


A27-B6-C54 


A25-B8-C33; 


A26-B6-C9 




A26-B6-C44 


; A27-B6-C20; 


A27-B6-C55 


A25-B6-C34; 


A26-B6-C10; 


A26-B6-C45 


; A27-B6-C21; 


A27-B6-C56 


A25.B6-C3S; 


A264J6-C11; 


A26-B6-C46 


; A27-B6-C22; 


A27-B6-C57 


A2S-Bfi-C36; 


A26-B6-C12; 


A26-B6-C47 


! A27-B6-C23; 


A27-B6-C58 


A25-B6-C37J 


A26-B6-C13; 


A26-B6-C48 


; A27-B6-C24; 


A27-B6-C59 


A25-B6-C38; 


A26-B6-C14; 


A26-BS-C49 


; A27-B6-C2S; 


A28-B6-C1; 


A25-B6-C39; 


A26-B6-C15; 


A26-B6-CS0 


; A27-B6-C26; 


A2S-B6-C2; 


A2S-B6-C40; 


A26-B6-C16; 


A26-B6-C51 


; A27-B6-C27; 


A28-B6-C3; 


A25-B6-C41; 


A26-B6-C17; 


A26-B6-C52 


; A27-B6-C2S; 


A28-B6-C4; 


A25-B6-C42; 


A26-B6-C18; 


A26-B6-C53 


; A27-B6-C29; 


A2S-B6-CS; 


A25-B6-C43; 


A26-B6-CI9; 


A26-B<5-CS4 


; A27-B6-C30; 


A28-B6-C6; 


A25-B6-C44; 


A26-B6-C20; 


A26-B6-C55 


; A27-B6-C31; 


A28-B6-C7; 


A25-B6-C45; 


A26-B6-C21; 


A26-B6-C56 


; A27-B6-C32; 


A28-B6-CS; 


A25-B6-C46; 


A26-S6-C22; 


A26-B6-C5? 


; A27-B6-C33; 


A28-B6-C9; 


A25-B6-C47; 


A26-B6-C23; 


A26-B6-C58 


; A27-B6-C34; 


A2S-B6-C10 


A25-B6-C4S; 


A26-B6-C24; 


A26.B6-C5S 


; A27-B6-C35; 


A28-B6-C11 


A25-B6-C49; 


A26-B6-C25; 


A27-B6-C1; 


A27-B6-C36; 


A28-B6-CI2 


A25-B6-C50; 


A2*f«B6-C26; 


A27-B6-C2; 


A27-B6-C37; 


A28-B6-C13 


A25-B6-C51; 


A26-B6-C27; 


A27-B6-C3; 


A27-B6-C3S; 


A28-B6-C14 


A25-B6-C52; 


A26-B6-C2S; 


A27-B6-C4; 


A27-B6-C39; 


A28-B6-C15 


A2S-B6-C53; 


A26-B6-C29; 


A27-B6-C5; 


A27.BfS.C40; 


A28-B6-CK 


A25-B6-CS4; 


A26-B6-C30; 


A27-B6-C6; 


A27-B6-C41; 


A28-B6-C17 



WO 00/15612 



PCT/G B99/02S1 9 



118 



A28-B6-C18; 


A28-R6-C53; 


A29-B6-C29; 


A30-B6-C5; 


A30-B6-C4O 


A28-B6-C19; 


A28-B6-C54; 


A29-B6-C30; 


A30-B6-C6; 


A3&-B6-C41 


A28-B6-C20; 


A28-B6-C5S; 


A29-B6-C31; 


A30-B6-C7; 


A30-B6-C42; 


A28-B6-C21; 


A28-B6-C56; 


A29-B6-C32; 


A30-B6-C8; 


A39-B6-C43; 


A2S-B6-C22; 


A28-B6-C57; 


A29.B6-C33; 


A30-B6-C9; 


A30-B6-C44; 


A28-B6-C23; 


A28-B6.C58; 


A29-B6-C34; 


A30-B6-C1O; 


A30-B6-C45; 


A28-B6-C24; 


A28-B6-CS9; 


A29-B6-C35; 


A30-B6-CU; 


A30-B6.C46; 


A2S-B6-C2S; 


A29-B6-CI 




A29-B6-C36; 


A30-B6-C12; 


A30-B6-C47; 


A28-B6-C26; 


A29-B6-C2 




A29-B6-C37; 


A30-B6-C13; 


A30-B6-C48; 


A28-B«-C27; 


A29-B6-C3 




A29-B6-C38; 


A30-B6-C14; 


A30-B6-C49; 


A2S-B6-C28; 


A29-B6-C4 




A29-B6-C39; 


A30-B6-C1S; 


A30-B6-C50; 


A28-B6-C29; 


A29-B6-CS 




A29-B6-C40; 


A30-B6-C16; 


A30-B6-C5I; 


A28-B6-C30; 


A29-B&C6 




A29-B6-C41; 


A30-B6-C17; 


A30-B6-C52; 


A2S-B6-C31; 


A29-B6-C7 




A29-B6-C42; 


A30-B6-C18; 


A30-B«-C53; 


A28-B6-C32; 


A29-B6-CS 




A29-B6-C43; 


A30-B6-CI9; 


A30-B6-C54; 


A28.B«-C33; 


A29-Bt»-C9 




A29-B6-C44; 


A30-B6-C20; 


A30.B6-CSS; 


A28-B6-C34; 


A29-B6-C10; 


A29-B6-C4S; 


A30-B6-C21; 


A30-B6-CS6; 


A2S-B6-C35; 


A29-B6.C11; 


A29-B6-C46; 


A30-B6-C22; 


A39-B6-C57; 


A28-B6-C36; 


A29-Bfi-C12; 


A29-B6-C47; 


A30-B6-C23; 


A30-B6-C58; 


A28-B6-C37; 


A29-B6-C13; 


A29-B6-C48; 


A30-B6-C24; 


A30-B6-C59; 


A2S-B6-C38; 


A29.B6.C14; 


A29-BS-C49; 


A30-B6-C2S; 


A31-B6-CI 




A28-B6-C39; 


A29-B6-C15; 


A29-B6-CS0; 


A30-B6-C26; 


A31-B6-C2 




A28-B6-C40; 


A29-B6-C16; 


A29-B6-C51; 


A30-B6-C27; 


A31-B6-C3 




A2S.B6-C41; 


A29-B6-C17; 


A29-B6-C52; 


A30-B6-C28; 


A31-B6-C4 




A28-B6-C42; 


A29-B6-CI8; 


A29-B6-C53; 


A30-B6-C29; 


A31-B6-C5 




A28-B6-C43; 


A29-B6-C19; 


A29-B6-C54; 


A30-B6-C30; 


A31-B6-C6 




A2S-B6-C44; 


A29-B6-C20; 


A29-B6-CS5; 


A30-B6.C31; 


A31-B6-C7 




A28-B6-C45; 


A29-B6-C21; 


A29-BS.CS6; 


A30-B6-C32; 


A31-BS-CS 




A28-B6-C46; 


A29-B6-C22; 


A29-B6-C57; 


A30-B6-C33; 


A31-B6-C9 




A28-B6-C47; 


A29-BS-C23; 


A29-B6-CSS; 


A30-B6-C34; 


A31-B6-C10; 


A2S-B6-C48; 


A29-BS-C24; 


A29-B6-CS9; 


A3Q-B6-C35; 


A31-B6-CI1; 


A2S-B6-C49; 


A29-B6-C2S; 


A30-B6-CI; 


A30-B6-C36; 


A3I-B6-C12; 


A2S.B6-CS0; 


A29-B6-C26; 


A30-B6-C2; 


A30-BS-C37; 


A31-B6-C13; 


A28-B6-C51; 


A29-B6-C27; 


A30-B6-C3; 


A30-B6-C38; 


A31-B6-C14; 


A2S-B6-C52; 


A29-B6C28; 


A30-B6-C4; 


A30-B6-C39; 


A3I-B6-C15; 



WO 00/15612 



PCT/GB9Mi28J9 



119 





A3J-B6-C16; 


A31-B6-C51; 


A32-B6-C27; 


A33-B6-C3; 


A33-B6-C38; 




A31-B6-C17; 


A31-B6-C52; 


A32-BS-C28; 


A33-B6-C4; 


A33-B6-C39; 




A3I-B6-C1S; 


A31-B6-C53; 


A32-B6-C29; 


A33-B6-CS; 


A33-B6-C40; 




A31-B6-C19; 


A31.B6-C54; 


A32-B6-C30; 


A33-B6-C6; 


A33-B6-C41; 


5 


A31-B6-C20; 


A31-B6-C55; 


A32-B6-C31; 


A33-B6-C7; 


A33-B6-C42; 




A3I-B6-C21; 


A31-B6-C56; 


A32-B6-C32; 


A33-B6-C8; 


A33-B6-C43; 




A31-B6-C22; 


A31.B6-C57; 


A32-B6-C33; 


A33-B6-C9; 


A33-B6-C44; 




A31-B6-C23; 


A31-B6-C58; 


A32-B6-C34; 


A33-B6-C10; 


A33-B6-C45; 




A3I-B6-C24; 


A31-B6-C59; 


A32-B6-C3S; 


A33-B6-CII; 


A33-B6-C46; 


10 


A31-B6-C25; 


A32-Bfi-Cl; 


A32-B6-C36; 


A33-B6-C12; 


A33-B6-C47; 




A31-B6-C26; 


A32.BS-C2; 


A32-B6-C37; 


A33-B6-C13; 


A33-B6-C48; 




A31-B6-C27; 


A32-B6-C3; 


A32-86-C3S; 


A33-B6-C14; 


A33-B6-C49; 




A31-B6-C28; 


A32-B6-C4; 


A32-B6-C39; 


A33-B6-C15; 


A33-B6-C50; 




A31-B6-C29; 


A32-B6-C5; 


A32-B6-C40; 


A33-B6-C16; 


A33-B6-C51; 


15 


A31-B6-C30; 


A32-B6-C6; 


A32-B6-C41; 


A33-B6-C17; 


A33-B6-C52; 




A31-B6-C31; 


A32-B<J*C7; 


A32-B6-C42; 


A33-B6-C18; 


A33-B«-C53; 




A31-B6-C32; 


A32-B6-C8; 


A32-B6-C43; 


A33-B6-C19; 


A33-B6-C54; 




A31-B6-C33; 


A32-B6-C9; 


A32-B6-C44; 


A33-B6-C20; 


A33.Bfi-CS5; 




A31-BS.C34; 


A32-B6-C10; 


A32-B6-C45; 


A33-B6-C21; 


A33-B6-C56; 


20 


A31-B6-C3S; 


A32-BG-C11; 


A32-B6-C46; 


A33-B6-C22; 


A33.B6.C57; 




A31-B6-C36; 


A32-B6-C12; 


A32-B6-C47; 


A33-B6-C23; 


A33-B6-CS8; 




A31-B6-C37; 


A32-B6-CI3; 


A32-B6-C4S; 


A33-BS-C24; 


A33-B6-CS9; 




A31-B6-C38; 


A32-B6-C14; 


A32-B6-C49; 


A33-B6-C2S; 


A34-B6-C1; 




A31-B6-C39; 


A32-B6-CI5; 


A32-B6-C50; 


A33-1J6-C26; 


A34-B6-C2; 


2 5 


A31-B6-C40; 


A32-B6-C16; 


A32-B6-C51; 


A33-B6-C27; 


A34-B6-C3; 




A3I-B6-C41; 


A32-B6-C17; 


A32-B6-CS2; 


A33-Bfi-C28; 


A34-B6-C4; 




A31-B6-C42; 


A32-BS-C18; 


A32-B6-C53; 


A33-B6-C29; 


A34-B6-C5; 




A3i.B6-C43; 


A32-B6-C19; 


A32-B6-C54; 


A33-BS-C30; 


A34-B6-C6; 




A31-B6-C44; 


A32-B6-C20; 


A32-B6-CS5; 


A33-BS-C31; 


A34-B6-C7; 


30 


A31-B6-C45; 


A32-B6-C21; 


A32-B6-C56; 


A33-B6-C32; 


A34-B6-C8; 




A31-B6-C46; 


A32-B6-C22; 


A32-B6-C57; 


A33-B6-C33; 


A34-B6-C9; 




A31-BS-C47; 


A32-B6-C23; 


A32-B6-CS8; 


A33-B6-C34; 


A34-B6-C10; 




A31-B6-C48; 


A32-B6-C24; 


A32-B6-C59: 


A33-B6-C3S; 


A34-B6-C11; 




A31-B6-C49; 


A32-B6-C25; 


A33-B6-CI; 


A33-B6-C36; 


A34-B6-C12; 


35 


A31-B6-C50; 


A32-B6-C26; 


A33-B6-C2; 


A33-B6-C37; 


A34-B6-CI3; 
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A34-B6-CI4; 


A34.B6-C49 


; A3S-S6-C25; 




A34-B6-CI5; 


A34-B6-C50 


; A35-BS-C26; 




A34-B6-C16; 


A34-B6-C5J 


; A35-B6-C27; 




A34-B6-CJ7; 


A34-B6-CS2 


; A3S-B6-C28; 


5 


A34.B6-C18; 


A34-B6-C53 


; A35-B6-C29; 




A34-B6-C19; 


A34-B6-C54 


; A3S-B6-C30; 




A34-B6-C20; 


A34-B6-C5S 


; A35-B6-C31; 




A34-B6-C21; 


A34-B6-C56 


; A35-B6-C32; 




A34-B6-C22; 


A34-B6-C57 


; A3S-B6-C33; 


10 


A34-B6-C23; 


A34-B6-CSS 


; A35-B6-C34; 




A34-B6-C24; 


A34-B6-CS9 


; A35-B6-C35; 




A34.B«-C25; 


A35-B6-C1; 


A3S-B6-C36; 




A34-B6-C26; 


A35-B6-C2; 


A35-B6-C37; 




A34-B6-C27; 


A35-B6-C3; 


A35-B6-C38; 


15 


A34-B6-C2S; 


A35-B6-C4; 


A35-B6-C39; 




A34-B6-C29; 


A35-B6-C5; 


A35-B6-C40; 




A34-B5-C30; 


A35-B6-C6; 


A35-B6-C41; 




A34-B6-C31; 


A35-B6-C7; 


A35-B6-C42; 




A34.B«.C32; 


A35-B6-C8; 


A35-B6-C43; 


20 


A34.B6-C33; 


A35-B6-C9; 


A35-B6-C44; 




A34-B6-C34; 


A35-B6-C1C 


; A35-B6-C45; 




A34-B6-C35; 


A35-B6-C11 


; A35-B6-C46; 




A34-B6-C36; 


A35-B6-CI2 


; A3S.B6-C47; 




A34-B6-C37; 


A35-B6-C13 


; A35-B6-C48; 


2 5 


A34.B6-C38; 


A35-B6-C14 


;■ A35-B6-C49; 




A34-B6-C39; 


A35-B6-C15 






A34-B6-C40; 


A3S-B6-CK 






A34-B6-C41; 


A35-B6-C17 






A34-BG-C42: 


A35-B6-C1S 


; 


30 


A34-B6-C43; 


A3S-B6-CIS 


> 




A34-B6-C44; 


A35-B6-C21 


; 




A34-B6-C45; 


A35-B6-C21 






A34-B6-C46; 


A35-B6-CX 






A34-B6-C47; 


A35-B6-C2: 


; 


35 ' 


A34-B6-C48; 


A35-B6-C2* 


; 
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and the corresponding N-oxides, and their prodrup; and pharraaceutkaily acceptable salts a 
solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

5 Thus, for example, in the above list the compound denoted as A1-B1-C1 is the product of the 
combination of group Al in Tabic 1 and Bl in Table 2 and CI m Table 3, namely 




CH 3 



Preferred compounds of the invention are:- 
10 HH[3-methoxy.4.<342-methyIphenyl3-ur^ 
yi)-propionic acid; 
3-(l-{£3-raethoxy-4K3H>4o!y^^ 
3<l.{[3-raethoxy-4^Moi>*^^ 
acid; 

acid; 

3-(i-a3-methoxy-4-(3^4olyl-ure^do)-phenylJ-acetyl^^ ! 23,44etrahydra-quinoUn■.6.yl)■. 
pentanedioic acid; 

4.[2<arboxy4<H[3-methoxy-4-<3-aHo^ 
20 yD-ethyicarbamoylJ-hatyrk add; 

N42.carboxy4-{l.{f3.metho X y-4K3-o-tolyNureido>-phenyll-acetyi}.l,2,3 ( 44etrabydro-quin^ 

6-yJ>ethyO-snccinamic add; 
3.(HP-raeth0xy^3.o.toly^rttdo^ 
methy£-isoxaKoie-3"carbonyl)-araino|-propionicacid; 
25 2-(2-cbloro-6-metby^^ 
ylj-projMonic acid; 
H2,6-dfchl&ro^ e a2oyI^ 
propionic add; 

3-<HP-methoxy-4K3-o-toIyi-ttrd^^ 
30 propionic acid; 
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3KHt>m«thoxy-4-(3-o-io{vKureido}-phen}^ 

and the corresponding N»oxide, and its prodrugs; and pharmaceutical!}' acceptable salts and 
solvates {e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

5 The compounds of the invention exhibit useful pharmacological activity and accordingly are 
incorporated into pharmaceutical compositions and used in the treatment of patients suffering 
from certain medical disorders. The present invention thus provides, according to a further 
aspect, compounds of the invention and compositions con taining compounds of the invention tor 
use in therapy. 

10 

Compounds within the scope of the present invention block the interaction of the Mgand 
VCAM-1 to its integrin receptor VLA-4 (a4j?l) according to tests described in the literature and 
described in vitro and in vivo procedures hereinafter, and which tests results are believed to 
correlate to pharmacological activity in humans and other mammals. Thus, in a further 

15 embodiment, the present invention provides compounds of the invention and compositions 
containing compounds of the invention for use in the treatment of a patient suffering from, or 
subject to. conditions which can be ameliorated by the administration of an inhibitor of «4JSl 
mediated ceil adhesion. For example, compounds of the present invention are useful in the 
treatment of inflammatory diseases, for example joint inflammation, including arthritis, 

20 rheumatoid arthritis and other arthritic conditions such as rheumatoid spondylitis, gouty 
arthritis, traumatic arthritis, rubella arthritis, psoriatic arthritis and osteoarthritis. 
Additionally, the compounds may be useful in the treatment of acute synovitis, autoimmune 
diabetes, autoimmune encephalomyelitis, coiiitis, atherosclerosis, peripheral vascular disease, 
cardiovascular disease, multiple sclerosis, asthma, psoriasis restenosis, myocarditis, 

25 inflammatory bowel disease and melanoma cell division in metastasis. 

A special embodiment of the therapeutic methods of the present invention is the treating of 
asthma. 

30 Another special embodiment of the therapeutic methods of the presen t invention is the treating 
of joint inflammation. 

Another special embodiment of the therapeutic methods of the present invention is the treating 
of inflammatory bowel disease. 



35 



WO 00,15612 



PCT/GB99/028I9 



123 

According to a further feature of the invention there is provided a method for the treatment of a 
human or animal patient suffering from, or subject to, conditions which can he ameliorated by 
the administration of an inhibitor of the interaction of the ligand VCAM-1 to its mtcgrin 
receptor VLA-4 fa40l), for example conditions as hereinbefore described, which comprises the 
5 administration to the patient of an effective amount of compound of the invention or a 

composition containing a compound of the invention* "Effective amount" is meant to describe 
an amount of compound of the present invention effective in inhibiting the interaction of the 
ligand VCAM-1 to its integrin receptor VXA-4-ta4fU), and thus producing the desired 
therapeutic effect. 

10 

References herein to treatment should be understood to include prophylactic therapy as well as 
treatment of established conditions. 

The present invention also includes within its scope pharmaceutical compositions comprising at 
IS least one of the compounds of the invention in association with a pharmaceutical!? acceptable 
carrier or excipient. 

Compounds of the invention may he. administered by any suitable means. In practice 
compounds of the present invention may generally he administered parenteral^, topically, 
20 rcctally, orally or by inhalation, especially by the oral route. 

Compositions according to the invention may be prepared according to the customary methods, 
using one or more pharmaceutical!)' acceptable adjuvants or excipients. The adjuvants 
comprise, inter alia, diluents, sterile aqueous media and the various non-toxic organic solvents. 

25 The compositions may be presented in the form of tablets, pills, granules, powders, aqueous 
solutions or suspensions, injectable solutions, elixirs or syrups, and can contain one or more 
agents chosen from the group comprising sweeteners, flavourings, colourings, or stabilisers in 
order to obtain pharmaceutical!?' acceptable preparations. The choice of vehicle and the content 
of active substance in the vehicle are generally determined in accordance with the solubility and 

30 chemical properties of the active compound; the particular mode of administration and the 
provisions to be observed in pharmaceutical practice. For example, excipients such as lactose, 
sodium citrate, calcium carbonate, di calcium phosphate and disintegrating agents such as starch, 
aiginie acids and certain complex silicates combined with lubricants such as magnesium stearate, 
sodium lauryl sulphate and talc may be used for preparing tablets. To prepare a capsule, it is 

35 advantageous to use lactose and high molecular weight polyethylene glycols. When aqueous 
suspensions are used they can contain emulsifying agents or agents which facilitate suspension. 
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Diluents such as sucrose, ethanol, polyethylene glycol, propylene glycol, glycerol and chloroform 
or mixtures thereof may also be used. 

For parenteral administration, emulsions, suspensions or solutions of the products according to 
S die invention in vegetable oil, for example sesame oil, groundnut oil or olive oil, or 

aqueous-organic solutions such as water and propylene glycol, injectable organic esters such as 
ethyl oleate, as well as sterile aqueous solutions of the pharmaceutically acceptable salts, are 
used. The solutions ofthe salts of the product? according to the invention are especially useful 
for administration by intramuscular or subcutaneous injection. The aqueous solutions, also 
W comprising solutions of the salts in pure distilled water, may be used for intravenous 

administration with the proviso that their pH is suitably adjusted, that they are judiciously 
buffered and rendered isotonic with a sufficient quantity of glucose or sodium chloride and that 
they are sterilised by beating, irradiation or microfiltration, 

15 For topical administration, geis (water or alcohol based), creams or ointments containing 

compounds of the invention may be used. Compounds of the invention may also be incorporated 
in a gel or matrix base for application in a patch, which would allow a controlled release of 
compound through the transdermal barrier. 

20 For administration by inhalation compounds of the invention may he dissolved or suspended in a 
suitable carrier for use in a nebuliser or a suspension or solution aerosol, or may be absorbed or 
adsorbed onto a suitable solid carrier for use in a dry powder inhaler. 

Solid compositions for rectal administration include suppositories formulated in accordance with 
25 known methods and containing at least one compound of the invention. 

The percentage of active ingredient in the compositions of the invention may be varied, it being 
necessary that it should constitute a proportion such that a suitable dosage shall be obtained. 
Obviously, several unit dosage forms may be administered at about the same time. The dose 

30 employed will be determined by the physician, and depends upon the desired therapeutic effect, 
the route of administration and the duration of the treatment, and the condition of the patient. 
In the adult, the doses are generally fron* about 0,001 to about 50, preferably about 0.001 to 
about S, tug/kg body weight per day by inhalation, from about 0.01 to about 100, preferably 0.1 
to 70, more especially 0.5 to 10, mg/kg body weight per day by oral administration, and from 

35 about 0.001 to about 10, preferably 0.01 to I, mg/kg body weight per day by intravenous 

administration. In each particular case, the dose? will be determined in accordance with the 
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factors distinctive to the subject to foe treated, such as age, weight, genera! state of health and 
other characteristics which can influence the efficacy of the medicinal product. 

The compounds according to the invention may he administered as frequently as necessary in 
5 order to obtain the desired therapeutic effect. Some patients may respond rapidly to a higher or 
lower dose and may find much weaker maintenance doses adequate. For other patients, it may 
he necessary to have long-term treatments at the rate of 1 to 4 doses per day, in accordance with 
the physiological requirements of each particular patient. Generally, the active product may be 
administered orally I to 4 times per day. Of course, for some patients, it will be necessary to 
10 prescribe not more than one or two doses per day. 

Compounds of the invention may be prepared by the application or adaptation of known 
methods, by which is meant methods used heretofore or described in the literature, for example 
those described by R.C.Larock in Comprehensive Organic Transformations, VCH publishers, 
15 1989. 

In the reactions described hereinafter it may be necessary to protect reactive functional groups, 
for example hydroxy, amino, immo, thio or carboxy groups, where these are desired in the final 
product, to avoid their unwanted participation in the reactions. Conventional protecting groups 
20 may be used in accordance with standard practice, for examples see T.W. Greene and 
P.G.M.Wuts in "Protective Groups in Organic Chemistry" John Wiley and Sons, 1991. 

Compounds of formula (I), wherein R*, R 2 , A 1 , L* and Z 1 are as hereinbefore defined, and 
where Y is carboxy, may be prepared by hydrolysis of esters of formula (I), wherein R 1 , R 2 , A 1 , 

25 L* and Z 1 are as hereinbefore defined and Y is a -COjR 1 (> group (in which R 16 is alkyl, aikenyl 
or aryialkyl). The hydrolysis may conveniently be carried out by alkaline hydrolysis using a 
base, such as an alkali metal hydroxide, e.g. sodium hydroxide or lithium hydroxide, or an alkali 
metal carbonate, e.g. potassium carbonate, in the presence of an aqueous/organic solvent 
mixture, using organic solvents such as dioxan, tetrahydrofuran or methanol, at a temperature 

30 Iron) about ambient temperature to about reflux temperature. The hydrolysis of the esters may 
also be carried out by acid hydrolysis using an inorganic acid, such as hydrochloric acid, in the 
presence of an aqueous/inert organic solvent mixture, using organic solvents such as dioxan or 
tetrahydrofuran, at a temperature from about 50°C to about 80°C, 
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As another example compounds of formula {I}, wherein R 1 , R 2 A 1 . L* and 1> are as 
hereinbefore defined, and where Y is carbexy, may be prepared by acid catalysed removal of the 
tert-butyl group of tert-Iiutyl esters of formula (I), wherein R*, R 2 , A*, L l and 7> are as 
hereinbefore defined and Y is a -C0 2 R 16 group (in which R 16 is tert-butyli, using standard 
reaction conditions, for example reaction with trifluoroacetic acid at a temperature at about 
room temperature. 

As another example compounds of formula (1), wherein R 1 , R 2 . A 1 , L l and & are as 
hereinbefore defined, and where V is carboxy, may be prepared by hydrogenation of compounds 
of formula (I) wherein R*, R 2 , A* L 1 and Z* are as hereinbefore defined and V is a -C0 2 R W 
group (in which K*« is arylmethyi, e* benzyl). The reaction may be carried out in the presence 
of ammonium fonnatc and a suitable metal catalyst, eg. palladium, supported on an inert 
carrier such as carbon, preferably in a solvent such as methanol or ethanoi and at a temperature 
at about reflux temperature. The reaction may alternatively be carried out in the presence of a 
suitable metal catalyst, e* platinum or palladium optionally supported on an inert carrier such 
as carbon, preferably in a solvent such as methanol or ethanoi. This reaction is most suitable for 
compounds of formula (!) where L* does not contain carbon-carbon multiple bonds. 

In a process A compounds of formula (I}, containing an amide bond may be prepared by 
coupling of an acid (or an acid halide) with an amine to give an amide bond using standard 
peptide coupling procedures as described hereinafter. 

As an example of process A, compounds of formula (I) wherein R 2 , A *, lA Y and Z* are as 

hereinbefore defined and S> is a group selected from R*B*. R^W-lAZ 3 - 

or R 3 -L 3 -Ar*-L 2 -R 4 -Z 3 - [in which R 3 , R 4 L 2 L 3 L 4 and Ar ! are as hereinbefore defined and 

7? is C(=0)] may be prepared by:- 

0) treating bromo-Wang resin (4-bromomctiiylphenoxylated styrene/divmylbeuzene 

copolymer) with an acid of formula (II) wherein k\ 'll R 2 . and L» are as 
hereinbefore defined and R 17 is a suitable immo-protcciing group, such as 9H- 
fluoren-<>-yimethoxylcarbonyi ; in the presence of a tertiary amine, such m 
difeopropylethylamine, and cesium iodide, in an inert solvent, such as 
dimcthylformamidc, at a temperature at about room temperature, to give Resin A; 
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(Bromo-Wancr Rssin} 




where represents the polymeric core comprising polystyrene 

crossJinkcd with 1% to 2% divraylbenzeae; 



treatment of Resin A with piperidine in an inert solvent, such as 
dimethylformamidc, and at a temperature at about room temperature to give 
Resin Bt- 
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5 (iil) Reaction of Resin B with compounds of formula (III) wherein R* 8 is R 3 -, 

R 3 -L2-R^-, R^LS-Ari-L 4 - or R^.A^R 4 - (In which R 3 , R 4 , L 2 , L 3 , Ar* 
and L 4 are as hereinbefore defined) and X 1 is a hydroxy group or a halogen, 
preferably chlorine, atom to give Resin C wherein R 2 , R J8 , A 5 , Z l , L 3 and 

'^j^ are as hereinbefore defined [When X 1 is a hydroxy group the reaction 

J0 may he carried out using standard peptide coupling procedures for example 

coupling in the presence of OK7-a2ahenzotriazol4-yi}4,l,3,34etraniethyhirontum 
hexafiuorophasphate and triethylamine (or diUopropylcthyismine) in 
tetrahydrofuran (or diraethylforrnaraide). at room temperature. When X 1 is a 
halogen atom the acylation reaction may be carried out with the aid of a base, 

15 such pyridine, preferably in a solvent such as tetrahydrofuran and at a 

temperature at about room temperature]; 
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(R«aia C} 



(iv) treatment of Resin C wifh trifhioroacetic acid in an inert solvent, such as 
dichloromethane, and at a temperature at about room temperature. 

5 

As another example of process A, compounds of formula (J) wherein R 1 , R 2 , A 1 , Y and Z 1 are as 
hereinbefore defined and L l contains a -N(R 8 }-€{=Q)-R 9 group (in which R 8 and R 9 arc as 
hereinbefore defined) may be prepared by reaction of the corresponding compounds of formula 
(I) wherein R 1 , R 2 , A 1 , Y and Z 1 are as hereinbefore defined and L 1 contains a -NH(R 8 ) group 
10 (in which R 8 is as hereinbefore defined) with acids {or acid chlorides ? of formula R^C^O^X 1 
wherein R 9 and X 1 are as hereinbefore defined, using standard coupling conditions, for example 
those described hereinbefore. 

Esters of formula (f-), wherein R l , R 2 A 1 and Z 1 are as hereinbefore defined, Y is t* -COjR 16 
15 group (in which R 16 is as hereinbefore defined) and L 1 contains a -N(R 8 )-C{aO)-R 9 group (in 
which R 8 and R 9 are as hereinbefore defined) may be similar] y prepared from the 
corresponding esters of formula (I) where L 1 contains a -NHR 8 group (in which R 8 is as 
hereinbefore defined) by reaction with a compound of formula R 9 -C(:=0)-X l wherein R 9 and X 1 
are as hereinbefore defined. 

20 

Esters of formula (I), wherein R 2 , A 1 , L 1 and Z 1 are as hereinbefore defined, R 1 is a group 
selected from r3. Z 3., r3.l2.r4.73., R 3. L 3. Ar l. L 4. z 3. or R3. L 3. Ar I. L 2.R4. Z 3- | in which R-\ 
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R 4 L", L 3 , L 4 and Ar 1 are as hereinbefore defined and Z 3 is 0>0}) and V is a -CC^R 16 group 
{in which R K » is as hereinbefore defined), may be prepared by reacting a compound of formula 
{HI) wherein R 18 is R 3 -, R 3 -L 2 -R 4 -, R 3 -lAArl -L 4 - or R3-L 3 ~Arl-L 2 -R 4 - (in which R 3 , R 4 l 2 ? 
L 3 , Ar 1 and L 4 are as hereinbefore defined) and X 1 is a hydroxy group, a halogen, preferably 
S chlorine, atom with an amine of formuia (IV):- 

A 1 

\ 

UN 

(IV) 

wherein R 2 , A 1 , h\ Z l and R i6 are as hereinbefore defined, using standard coupling conditions!, 
10 for example those described hereinbefore. 

Esters of formula (I), wherein R 2 , A*, L* and Z 1 are as hereinbefore defined, R* is a group 
selected from R3-Z\ R3.lAR 4 -Z-\ R 3 -L 3 -Ar1-1 4 -Z 3 - or R3. L 3. Ar l. L 2.R 4 -z3- (in which R 3 
R 4 L 2 , L 3 , L 4 and Ar J are as hereinbefore defined and Z 3 is S0 2 ) and Y is a -C0 2 R 16 group 
15 (in which R 16 is as hereinbefore defineci), may be prepared by sulphonylation of a compound of 
formula (IV), wherein R 2 , A 1 , L 1 , Z 1 and R 16 are as hereinbefore defined, using a sulphonyl 
chloride of formula (V):- 

R l8.S0 2 -Ci (V) 

20 

wherein R iS is as defined hereinabove, The reaction is preferably carried out with the aid of a 
base, such as a tertiary amine, for example trielhylamine, preferably in a solvent such as 
tetrahydrofuran and at a temperature from about 6°C to about room temperature. 

25 Esters of formula (I), wherein R 1 , R 2 , A 1 and Z 1 are as hereinbefore defined, Y is a -CO2R 16 
group (in which R 16 is as hereinbefore defined) and L 1 contains a -N^R^-SGj-R 9 group (in 
which K 8 and R 9 are as hereinbefore defined), may be similarly prepared from the 
corresponding esters of formula (I) where L 1 contains a -NHR 8 group (in which R 8 is as 
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hereinbefore defined) by reaction with sulphonyl chlorides of formula R 9 -S0 2 Ci wherein R? is 
as hereinbefore defined. 

Esters of formula (I), wherein R 2 A 1 , L* and Z* are as hereinbefore defined, R 1 is 
5 R&lP.ArMAZ 3 * (in which R 3 , L 3 L 4 and Ar l are as hereinbefore defined, 7? is NHCM» 
and ¥ is a -COoR 1 ** group (in which R 16 is as hereinbefore defined), may be prepared by 
reacting a compound of formula (IV), wherein R 2 A 1 , L 1 , Z l and R* 6 are as hereinbefore 
defined, with an isoeyanatc of formula (VI)> 

1{> R 3 -LW-L 4 -NCO (VI) 

wherein R 3 , L 3 , L 4 and Ar* are as hereinbefore defined. The reaction is preferably carried out 
with the aid of a base, such as a tertiary amine, for example triethylamine, preferably in a 
solvent such as dichloromethane, and at a temperature at about room temperature, 

15 

Esters of formula (I), wherein R 2 , A 1 , t 1 and Z* are as hereinbefore defined, R 1 is R 3 -Z 3 - {in - 
which R 3 is as hereinbefore defined and Z 3 is NHC(=0>] may be similarly prepared by reacting 
a compound of formula (IV), wherein R 2 , A*, iA l> and R 1 ^ are as hereinbefore defined, with 
an isocysnatc of formula R 3 -NCO wherein R 3 is as hereinbefore defined. 

20 

Esters of formula <I>, wherein R 2 , A 1 , L 1 and Z 1 are as hereinbefore defined, R 1 is a group 
selected from R 3 -Z 3 - (in which R 3 is as hereinbefore defined [except aryl and heteroaryl] and Z 3 
is a direct bond), R 3 -L 2 -R^ 3 -, R^lAArMAz 3 -, or R3.L 3 .Ar*«lAR 4 -7A (in which R 3 , L 2 > 
L 3 , L 4 and Ar* are as hereinbefore defined, and Z 3 is a direct bond) and Y is ft -CO2R 16 group 
25 (in which R M is as hereinbefore defined), may be prepared by alkylation of a compound of 

formula (IV), wherein R 2 A 1 , lA Z l and R* 6 are as hereinbefore defined, with a compound of 
formula (VII); - 



R 3 -X 2 (VII) 

30 

wherein R 3 is as immediately hereinbefore defined and X 2 is a halogen, preferably bromine, 
atom. The alkylation may for example be carried out in the presence of a base, such as an alkali 
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metal hydride, eg. sodium hydride, in dimethyJformamide, or dimethyl sulphoxide, at a 
temperate re from about 0°C to about 100°C. 

Esters of formula {I}, wherein R 1 , R 2 , A 1 and Z* are as hereinbefore defined, Y is a -C0 2 R 16 
5 group fin which K u is m hereinbefore defined) and 1> contains a -NHR 8 group (in which R 8 is 
alky!, aryialkyi, eyeloalkylaikyi, heteroarytalkyi or heterocycloaikylaikyl), may be similarly 
prepared by alkylation of the corresponding derivatives of formula (1) where L 1 contains a -NH 2 
group, with the appropriate aikyl for aryiaifcyi, cycioalkylaikyi, heteroarylalkyi or 
heteroeyeloaikylalkyl) halide. 

10 

Esters of formula (I), wherein R 2 A 1 , L l and Z 1 are as hereinbefore defined, R 1 is a group 
selected from R 3 -Z 3 - tin which R 3 is as herein defined and Z 3 is OC(»0)J may be prepared by 
reaction of a compound of formula (IV), wherein R 2 a\ h\ ?J and R*» are as hereinbefore 
defined, with a compound of formula (VIII):- 

15 

r3.0-C(=O)-X 3 (vn» 

wherein R 3 is as hereinbefore defined and X 3 is a halogen, preferably chlorine atom, in the 
presence of a suitable base, such as triethytamine or pyridine, and at a temperature from about 
20 (TC to about room temperature. 

Esters of formula (I), wherein R* t R 2 , A 1 and Z* are as hereinbefore defined, Y is a -C0 2 R 16 
group (in which R 16 is as hereinbefore defined) and L l contains a -I\%R s )-C{=0}«OR 9 group (in 
which R 8 and R 9 are as hereinbefore defined), may be similarly prepared from the 
25 corresponding derivatives of formula (1) where L* contains a -NHR 8 group fin which R 8 is as 
hereinbefore defined} by reaction with compounds of formula R 9 0-C(=0)-X 3 wherein R 9 and 
X 3 are as hereinbefore defined. 

Esters of formula (I), wherein R 1 , R 2 , A 1 and Z* are as hereinbefore defined, Y is a -C0 2 R 16 
30 group (in which S 3fi is as hereinbefore defined) and X* is CH-~CH~ (or 
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— CH — CH- " } may be prepared by hydrogenation of the corresponding derivatives of 

formula (I), where L 1 is -CH— -CH 2 ™ for — CH~~CHJ~~ ). The reaction may be 

N(CH 2 Ph) 2 CH ^ J 

Ph 

carried out in the presence of formic acid and a suitable metal catalyst, e.g, palladium, supported 
on an inert carrier such as carbon, at a temperature at about 60°C. The reaction may 
S conveniently be carried out in the presence of a suitable metal catalyst, e.g. platinum or 

palladium optionally supported on an inert carrier such as carbon, preferably in a solvent sticb 
as methanol or ethanol. 

Esters of formula (I), wherein R 1 , R 2 , A 1 and Z* are as hereinbefore defined, Y is a -CC^R* 6 
10 group (in which R** is as hereinbefore defined) and L J is a — CH— CH™ {or 

— CH — CH; — } linkage, may also be obtained from the raceraic mixture following standard 

m 2 

recrystallisation of a suitable salt (for example recrystallisation of the tartrate salt), or by the 
application of standard enzymatic resolution procedures (for example those described by 
Soloshonok, V. A., et. al,, Tetrahedron: Asymmetry 6 (1995) 7, 3 601-1610). 

IS 

Esters of formula (I), wherein R*, R 2 , A* and Z* are as hereinbefore defined, Y is a -CO2R 16 

group {in which R 16 is as hereinbefore defined) and L 1 is a ~CH—CH 2 - or 

N(CH 2 Ph> 2 

— CK — CK: — linkage, may be prepared by reacting an ester of formula (!}, wherein 

CK 3 s„ 

CH CH, 
P& Ph 

R 1 , R 2 , A 1 and Z l are as hereinbefore defined, Y is a -COjR 16 group (in which R i6 is as 
20 hereinbefore defined) and L l is a -CH=CH- linkage, with an alkali metal hydride, such as 

sodium hydride, in an inert solvent, e.g. tetrahydroforan, and at a temperature at about room 
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temperature, and subsequent reaction with the anion derived from treating dibenzylamine, or 
(S>-N>benzyi-a-inethyibenzyUiinine, with butyllithium, at a temperature at about -78°C. 

Esters of formula (I), wherein UK R 2 A 1 and as hereinbefore defined, Y is a -C0 2 R*» 
group {in which R 16 is as hereinbefore defined) and L 1 contains an alkenylene, alkynylene or 
cyctealkenylene in which the aliphatic carbon-carbon multiple bond is attached directly to the 
phenyl moiety in formula (l), may he prepared I*y coupling of compounds of formula (IX):- 




wherein R 2 A * and zW as hereinbefore defined and X 4 is a halogen, preferably bromine 
or iodine, atom with a compound of formula (X):- 

Rl9-CG 2 Rl6 (X) 

wherein R« is as hereinbefore defined and is alkenyl, alkynyi or cycloaikenyl. When X 4 is 
a bromine or iodine atom the reaction may be conveniently carried out in the presence of 
palladium acetate, a triarylphosphine, such as tri-o-toiylphosphine, and a tertiary amine, such as 
tributylamine, at a temperature up to about 1HPC. This reaction is particularly suitable for the 
preparation of esters of formula {I) in which L* is vinylene. When X 4 is a chlorine atom the 
reaction may be conveniently carried out in the presence of sodium iodide, nickel bromide, 
palladium^)) !>is(dibeazylkleneacetone), a triarylphosphine, such as tri»«-tolyipaosphine, and a 
tertiary amine, such as tributylamine, at a temperature up to about H0°C. 

According to a further feature of the present invention, compounds of the invention may be 
prepared by intercon version of other compounds of the invention. 

For example compounds of formula (I), wherein R 1 , R 2 , A 1 , L* and 7> are as hereinbefore 
defined and Y is a group -C(=0}-NHOH, may be prepared by reacting compounds of formula 
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(I), wherein R*, R 2 , A 1 , L 1 and Z 1 are as hereinbefore defined and V Is carboxy, with 
hydroxylamine using standard peptide coupling procedures such as treatment with a 
carbodhmidc, for example dicyclohexyicarbodihnide, in the presence of triethylamine, in an inert 
solvent such as dichloromethane or tetrahydrofuran and at a temperature at about room 
5 temperature. The coupling may also be carried out using 1 -hydroxy benzotriazoie and 

l-{3^iimethyiarainopropyl)«3-ethyiairb(«iiimide in dichiororoethane at room temperature. The 
preparation may also be carried out using an O-proteeted bydroxylamine such as 
0«<trimetayMiyl>hydroxyiamme, 0-{t-butyIdimethylsiiyl)-bydroxyIainine, or 
0-(tetrahydropyranyi)hydroxylamine followed by treatment with acid. 

10 

As another example of the interconversion process, compounds of formula (I) containing 
sulphoxide linkages may be prepared by the oxidation of corresponding compounds containing 
~S- linkages. For example, the oxidation may conveniently be carried out by means of reaction 
with a peroxyacid, e.g. 3-chloroperbenzoic acid, preferably in an inert solvent, e.g, 
IS dicfeloromcthane, preferably at or near room temperature, or alternatively by means of 

potassium hydrogen peroxomonosuiphate in a medium such as aqueous methanol, buffered to 
about pH5, at temperatures between about 0°C and room temperature. This latter method is 
preferred for compounds containing an acid-labile group. 

20 As another example of the interconversion process, compounds of formula (I) containing 

sufphone linkages may be prepared by the oxidation of corresponding compounds containing S- 
or sulphoxide linkages. For example, the oxidation may conveniently be carried out by means of 
reaction with a peroxyacid, e.g. 3-chioroperbcnzoic acid, preferably in an inert solvent, e,g. 
dichloromethane, preferably at or near room temperature. 

25 

As another example of the interconversion process, compounds of formula (I), wherein R 1 , R 2 , 
A 3 , Z* and Y are as hereinbefore defined, and L 1 is optionally substituted alkylene, may be 
prepared by hydrogenation of the corresponding compounds of formula (I) in which L* is the 
corresponding optionally substituted alkenylene. The bydrogenation may be carried out using 
30 hydrogen (optionally under pressure) in the presence of a suitable metal catalyst, e,g, platinum 
or palladium optionally supported on an inert carrier such as carbon, preferably in a solvent 
such as methanol or ethanol, and at a temperature at about room temperature. 

As another example of the interconversion process, compounds of formula (I), wherein R*, R 2 , 
35 A 3 , L * and Z J are as hereinbefore defined, L* is an aiteylene linkage substituted by -CONY 4 Y s 
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and V is carboxy, may be prepared by reacting compounds of formula (I), wherein R*, R 2 , A 1 , 
L 1 and Z 1 are as hereinbefore defined. L* is an alkylene linkage substituted by -CO2H and Y is 
carboxy, with an anhydride, such as trifiooroacetic anhydride, in an inert solvent e,g. 
tetrahydrofuran, followed by treatment with an amine HNY**Y 5 . 

5 

As another example of the intercon version process, compounds of formula (I), wherein R*. R 2 , 
AK l- 3 and Y are as hereinbefore defined, and Z 1 is C(=0) may be prepared by oxidation of 
compounds of formula (I), wherein R l , R 2 , A 1 , L 1 and V are as hereinbefore defined, and Z* is 
CH2. For example the oxidation may conveniently be carried out by reaction with potassium 
10 permanganate. 

As another example of the imereonversion process, compounds of formula (I), wherein R*» R 2 , 
A 1 , L* and Y are as hereinbefore defined, and Z* is CH(OH) may be prepared by reduction of 
compounds of formula (£), wherein R*, R 2 , AK L* and Y are as hereinbefore defined, and Z* is 
IS C(*0). For example the reduction may conveniently be carried out by reaction with sodium 
borohydride in aqueous ethanoi at a temperature at about room temperature. 

As another example of t he ioterconversion process, compounds of the invention containing a 
heterocyclic group wherein the hetero atom is a nitrogen atom may be oxidised to their 

29 corresponding N-oxides. The oxidation may conveniently be carried out by means of reaction 
with a mixture of hydrogen peroxide and! an organic acid, e.g. acetic acid, preferably at or above 
room temperature, for example at a temperature of about 60-90°C. Alternatively, the oxidation 
may be carried out by reaction with a peraeid, for example peracetic acid or 
rn-cidoroperoxybenxoic acid, in an inert solvent such as chloroform or dichloromethanc, at a 

25 temperature from about room temperature to reflux, preferably at elevated temperature. The 
oxidation may alternatively be carried out by reaction with hydrogen peroxide in the presence of 
sodium tongstateat temperatures between room temperature and about 69°C, 

It will be appreciated that compounds of the present invention may contain asymmetric centres. 

30 These asymmetric centres may independently be in either the R or S configuration, ft will be 
apparent to those skilled in the art that certain compounds of the invention may also exhibit 
geometrical isomerism. It is to be understood that the present invention includes individual 
geometrical isomers and stereoisomers and mixtures thereof, including racetnic mixtures, of 
compounds of formula (I.) hereinabove. Such isomers can be separated from their mixtures, by 
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the application or adaptation of known methods, for example chromatographic techniques and 
reerystaliisation techniques, or they are separately prepared from the appropriate isomers of 
their intermediates. 

5 According to a further feature of the invention, acid addition salts of the compounds of this 
invention may be prepared by reaction of the free base with the appropriate acid, by the 
application or adaptation of known methods. For example, the acid addition salts of die 
compounds of this invention may be prepared either by dissolving the free base in water or 
aqueous alcohol solution or other suitable solvents containing the appropriate acid and isolating 

10 the salt by evaporating the solution, or by reacting the free base and acid in an organic solvent, in 
which case the salt separates directly or can be obtained by concentration of the solution. 

The add addition salts of the compounds of this invention can be regenerated from the salts by 
the application or adaptation of known methods. For example, parent compounds of the 
15 invention can be regenerated from their acid addition sails by treatment with an alkali, e.g. 
aqueous sodium bicarbonate solution or aqueous ammonia solution. 

Compounds of this invention can be regenerated from their base addition salts by the application 
or adaptation of known methods. For example, parent compounds of the invention can be 
20 regenerated from their base addition salts by treatment with an acid, e.g. hydrochloric acid. 

Compounds of the present invention may be conveniently prepared, or formed during the 
process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present 
invention may he conveniently prepared by recrystallisation from an aqueous/organic solvent 
2S mixture, using organic solvents such as dioxan, tetrahydrofuran or methanol. 

According to a further feature of the invention, base addition salts of the compounds of this 
invention may be prepared by reaction of the free acid with the appropriate base, by the 
application or adaptation of known methods. For example, the base addition salts of the 
30 compounds of this invention may be prepared either by dissolving the free acid in water or 

aqueous alcohol solution or other suitable solvents containing the appropriate base and isolating 
the salt by evaporating the solution, or by reacting the free acid and base in an organic solvent, in 
which case the salt separates directly or can be obtained by concentration of the solution. 
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The starting materials and intermediates may he prepared by the application or adaptation of 
known methods, for example methods as described in the Reference Examples or their obvious 
chemical equivalents. 

Compounds of formula (III) wherein R* 8 is R3-LW-L 4 - group (in which R 3 R 4 , L* l.\ L 4 
and Arl are as hereinbefore defined) may be prepared by the application or adaptation of 
methods described in the specification of International Patent Application Publication No, WO 
96/22966. 

Acids of formula (III) wherein R 18 is R3-L 3 -Arl.L 4 - (in which R 3 and L 4 are as defined above, 



wherein R and L 4 are as hereinbefore defined, R* 6 is lower aikyl and X is O, with isocyanates of 
formula R 3 -N=C=0 (in which R 3 is as hereinbefore defined) in cthanoi and at room 
temperature, followed by reaction with a carbodiimids, such as dicydohexylcarbodiimide or 
diisopropylearbodiltnide in ethanol and at a temperature from about room temperature to about 
reflux temperature, and subsequent hydrolysis using standard conditions, for example those 
described hereinbefore. 

Acids of formula {III) wherein R* s is R^lP-A^-L 4 - (in which R 3 and L 4 are as hereinbefore 

defined, Ar 1 is (*» whkh R * s m hereinbefore defined) , L 3 is NH and X 1 is 

E 

hydroxy may be similarly prepared from compounds of formula (I) wherein R, L 4 and R 1 ^ are 
as hereinbefore defined and X is NH. 





(1) 
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Acid chlorides of formula (III) wherein R 18 is as hereinbefore defined and X 3 is a chlorine atom 
may be prepared from the corresponding acids of formula ill) wherein R 18 is as hereinbefore 
defined and X 1 is hydroxy, by the application of standard procedures for the conversion of adds 
5 to acid chlorides for example by reaction with oxaiyl chloride. 

Compounds of formula (IV) wherein R 2 and R*° are as hereinbefore defined, lS is CH 2 , L* is as 
defined hereinbefore (except where L l contains a non-aromatic carbon-carbon multiple bond) 
and A* is an ethylene linkage, may be prepared by hydrogenation of the corresponding quinoline 
1 0 analogues of formula (2):- 




wherein R 2 and R** are as hereinbefore defined and L 1 is as defined immediately hereinbefore, 
15 in the presence of a suitable metal catalyst. The reduction may conveniently be carried out at a 
pressure of 50 bars of hydrogen, in the presence of 5% rhodium in carbon powder as catalyst, in 
hydrochloric acid, and at a temperature at abont room temperature. 

Compounds of formula (2), wherein R 2 and R*« are as hereinbefore defined and L* is alkylene 
20 may be prepared by an electrochemical coupling reaction between a compound of formula {3}:- 




wherein R 2 is as hereinbefore defined and X s is iodo, or preferably bromo. and an alkenoic ester 
25 of formula (X) wherein is as hereinbefore defined and R 20 is alkeuyl. The reaction may 
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conveniently be carried out in the presence of nickel salt catalyst, such as nickel bromide 
trihydrate, tetrabutylammonium bromide, tetrabutvlammonium iodide and 1,2-dibromoethane, 
in an inert solvent, or a mixture of inert solvents, such as diraefhyifonnamide and pyridine, and 
at a temperature at about 60*C This reaction is particularly suitable for the preparation of 
5 compounds of formula (1) tn which L l is ethylene. 

Compounds of formula f2), wherein R 2 and are as defined hereinbefore and L 1 is an 
alkylate linkage substituted by -CH 2 OR 3 (for example -CH 2 OCH 3 ) may be prepared from 
compounds of formula (2), wherein R 2 and R 16 are as defined hereinbefore and L 1 is an 
1 0 alkenyiene linkage where the carbon-carbon double bond is substituted by a methyl group, using 
the following standard reaction procedures:- 0) allylic bromination with N-bromosuccinimide; 
(ii) displacement of the allylic brorao with OR 3 by reaction with an alkali metal salt of formula 
r30"M + (for example sodium methoxidc); (iii) hydrogenation. 

15 Compounds of formula (2), wherein R 2 and R !6 arc as defined hereinbefore and iX is 

alkenyfene, alkynylene or cycloalkenylene in which the carbon-carbon multiple bond is attached 
directly to the phenyl moiety in formula (1), may be prepared by reacting a compound of 
formula (3) wherein R 2 is as hereinbefore defined and X s is an iodine, or preferably a bromine, 
atom with a compound of formula (X) wherein R 1 * and R 19 are as hereinbefore defined using 

20 standard Heck coupling reaction conditions, for example reaction in the presence of palladium 
acetate, triphenylphosphine and trihutylamine at a temperature up to about 120°C. 

Compounds of formula (2), wherein R 2 and R u at e as defined hereinbefore and L* is an 
optionally substituted arylene or an optionally substituted heteroaryldiyl linkage, may be 
25 prepared by reacting a compound of formula (3) wherein R 2 is as hereinbefore defined and X 5 is 
iodo or bromo with a compound of formula {4)t- 

Br-L i .C0 2 R 16 (4) 

30 wherein R 16 are as defined hereinbefore and L 1 is an optionally substituted arylene or an 

optionally substituted heteroaryldiyl linkage in the presence of a complex metal catalyst such as 
tetrakis(triphenylphosphine)paUadium(0}, using standard reaction conditions, for example those 
described by Treamrt et ai, Tetrahedron, 51 (1995) 43, pagesl 1743-11750. 
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Compounds of formula (IV) or (2) wherein K 2 and R i6 arc as defined hereinbefore and L 1 Is 
— CB—CH— may be prepared by standard methodology tor the preparation of oamino- 

acids for example those described in Organic Syntheses Based On Name Reactions and Unnamed 
Reactions, AJfassacr and CSttmter, I'ergaman, pages 275 and 374. 

Compounds of formula (2> wherein R 2 and R 16 are as defined hereinbefore and L 1 is 
— CHj-CH — may be prepared by reaction of compounds of formula (5):- 




wherein R- is as hereinbefore defined and is a bromine or chlorine atom with the anion 
derived from reaction of <2R) -H^S-dihydro-S^-dimethoxy-Z-isopropyJpyrazine with 
butytlifhram. according to the method described by D, L, Boger and D. Ybhamies, «f. Org. Chem, 
yOCEAH], 199% 55, for the preparation of compound 31 on page 6010, 

Compounds of formula (IV) wherein R 2 » li u ', A 1 and Z* are as hereinbefore defined and L 1 is 
-—«!— CH — may he similarly prepared from compounds of formula (6):- 

KH 2 
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wherein R 2 , A 1 , X (> and ?J are as hereinbefore defined. 

Compounds of formula (6) wherein R 2 . A 1 , X 6 are as hereinbefore defined and Z* is CH 2 may 
be prepared by the application or adaptation of methodologies described in US Patent 
5 Application No. 4156734 for example the preparation of the N-proteeted dihydroindole, 
l-benwy1-5.chtoromeatyI-2>dihydro-lH-Uidole trcm l-benasoyl^-dihydro-lH-inilote 
(Bdlstdn, 20, 257) is described as Example 234, 

Compounds of formula (IV) wherein R 2 R* 6 and L l are as hereinbefore defined, Z 1 is CHj, A 1 
10 is a straight chain C j^alkylene linkage and L 1 contains an alkenylenc, alky nylene or 

eyeioaikenyiene group in which the aliphatic carbon-carbon multiple bond is attached directly to 
the phenyl moiety in formula (IV). may be prepared by coupling of compounds of formula (7):- 




wherein R 2 is as hereinbefore defined, A 1 is a straight chain Cj^alkylene linkage, X 7 k a 
halogen, preferably bromine or iodine, atom and Z 1 is CH 2 with a compound of formula (X) 
wherein R i6 is as hereinbefore defined and is alkenyl, alkynyi or cycloalkenyi. The cross- 
coupling reaction may conveniently be carried out in the presence of palladium acetate and 
2(1 tris(o-toiy{)phosphine using standard coupling conditions such as those described hereinbefore. 
In this reaction, a suitable protecting group for the NH group is for example a tertiary. 
butyloxycarbonyl group. 

Compounds of formula (IV) wherein R 2 R u and L 1 are as hereinbefore defined, Z 1 is CH 2 , A 1 
25 is a straight chain Cj^alkylene linkage anil contains an aikylcne or cycloalkylene group may 
be prepared by hydrogenatson of the corresponding compounds of formula (IV) in which 
contains an alkenylenc, alkynylene or cyetoalkenytcnc group using standard hydrogenation 
procedures for example those described hereinbefore. 
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Compounds of formula (7) wherein R 2 is hydrogen, A 1 Ss ethylene, Z 1 is CHj and X 6 is an iodine 
atom attached to the 6 position of the tetrahydroqiiitioline ring may be prepared by iodination of 
1,2,3,4-tctrahydroq ainoline with iodine monochloride in acetic acid at a temperature at about 
5 room temperature. 

2,3-Dihy(l ri>«l(IH)-q»iaolones of formula (7) wherein R 2 is hydrogen, A 3 is ethylene, Z 1 is 
C{=0) and X° is a halogen atom attached to the 6 position of the tetrahydroquinoline ring may 
be prepared by the application or adaptation of the Fries-type acid catalysed rearrangement of 
10 l-aryIazetldia-2-ones described by S.Kano eu ai. J. Chem, Sac, Perkin Trans. 1 1098,10 pages 
2105-2111. 

Compounds of formula (IV) wherein R 2 , R 16 , L 1 and A 1 are as hereinbefore defined and Z 1 is 
CH2» and L 1 Is a -CH— CK a - linkage, may be prepared by reacting an ester of formula (I), 



15 wherein R J , R 2 and A 1 are as hereinbefore defined, Y is a -CO2R 16 group (in which R I<S is as 
hereinbefore defined), Z 1 is Clli, and L* is a -CH=CH- linkage, with dimethyl maionate, in the 
presence of an alkali metal alkoxide, such us sodium methoxide, in methanol and at a 
temperature at about reflux temperature, 

20 Compounds of formula (IV) wherein R 2 , R ir> and A 1 are as hereinbefore defined and Z* is CH2, 



(8) wherein R 2 and A 1 are as hereinbefore defined, and is a halogen, preferably bromine or 
iodine, atom with 5,6-dihydropyran-2-one in the presence of 

tetrakis(friphenyIphosphine)palladiam (0) and trkthyiamine in an inert solvent, such as 
25 d imcthylformamide, at a temperature at about 95'C and in a sealed vessel. 




;0 



and the moiety -L 2 -Y is 



, may be prepared couphng of compounds of formula 



Compounds of formula (I V ) wherein R 2 , R 16 , L 1 and A 1 are as hereinbefore defined and Z l is 
CHfc and iJ- contains a -N(R S )-C(~G)-R 9 group (in which R 8 and R^ are as hereinbefore 
defined) may be prepared from the corresponding compounds of formula (IV) where L 1 contains 
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a -NHR* group (in which R 8 is as hereinbefore defined) by reaction with a compound of formula 
R^CC^OVX* wherein R-* and X J are as hereinbefore defined, using standard peptide coupling 
procedures for example those described hereinbefore. 

5 Compounds of formula (IV) wherein R*, R 2 , A 1 and Z 1 are as hereinbefore defined, Y is a 



carried out in die presence of formic acid and a suitable metal catalyst, e.g. palladium, supported 
10 on an inert carrier such as carbon, at a temperature at about 60°C. The reaction may 
conveniently be carried out in the presence of a suitable metal catalyst, e.g. platinum or 
palladium optionally supported on an inert carrier such as carbon, preferably in a solvent such 
as methanol or ethanol. 

15 Compounds of formula (IV) wherein R 1 , R 2 , A 1 and Z 1 are as hereinbefore defined, Y is a 
-C02R 16 group (in which R 16 is as hereinbefore defined) and L 1 is a — CH—CH™ (or 

NH 2 

— CH — CH; — ) linkage, may also be obtained from the raceraic mixture following standard 



recrystallisation of a suitable salt (for example recrystaHisation of the tartrate salt), or by the 
application of standard enzymatic resolution procedures (for example those described by 
20 Soloshonok, V. A,, et al., Tetrahedron; Asymmetry 6 (1995) 7, 16014610). 



-CO^R^ group (in which R^> is as hereinbefore defined) and L* is CH CK 2 (or 
— CH— CH; — ) may be prepared by hydrogenation of the corresponding derivatives of 



NH 2 




NH, 



Compounds of formula (IV) wherein R 1 , R 2 , A 1 and Z l are as hereinbefore defined, Y is a 
-CO2R 16 group (in which R ls5 is as hereinbefore defined) and L 1 is a ~CH— -CH g ~ or 

HCCHJPh)., 
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CK — CH — linkage, mav be prepared by reacting compounds of formula (IV) 

t 

'CH |H 3 
Ph ph 

wherei n RK R 2 , A 1 and Z 1 are as hereinbefore defined, Y is a -C0 2 R 16 group (in which R 16 is 
as hereinbefore defined) and L* is a -CH=CH- linkage, with an alkali metal hydride, such as 
sodium hydride, in an inert solvent, e.g. tetrahydrofuran, and at a temperature at about room 
5 temperature, and subsequent reaction with the anion derived from treating dtbenzylamine, or 
(Sj-N-lumzyba-mcthylbcnzylaminc, with butylltthmm, at a temperature at about -78°C. 

Compounds of formula (IX) wherein R 1 . R 2 and X« are as described hereinbefore, A 1 is 
methylene and Z 1 is C(«0) may be prepared by the application or adaptation of methods 
10 described by Bourlot, A. S. et. aL, Synthesis, 1994 ; 4, 411-416. 

Compounds of formula (IX) wherein R l , R 2 and X 4 are as described hereinbefore, A* is 
ethylene and Z* is C(~0) may be prepared by the application or adaptation of methods 
described in United States Patent Application No. US4421918. 

IS 

Intermediates of formulae (IV), (IX) and (2) arc novei compounds and, as such, they and 
processes described herein for their preparation constitute further features of the present 
invention. 

20 The present invention is further Exemplified but not limited by the following illustrative 
Examples and Reference Examples. 

In the nuclear magnetic resonance spectra (NMR) the chemical shifts are expressed in ppm 
relative to tetramcthyfeilanc. Abbreviations have the following significances: s * singlet; d - 
25 doublet; t « triplet; ra = muMpIet 

Mass spectra (MS) for Example 4(b) and for the Reference Examples (unless otherwise 
indicated) were recorded on a Micromass Platform II mass spectrometer fitted with an 
Electrespray source and an HP1I00 liquid chroraatograph; using a mixture of acetonitrilc and 
30 water (1:1, v/v) as the mobile phase, a flow rate of 0.3 ml/minute, an injection volume of 2QpJ, a 
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run time of 2.0 minutes, a scan range of 1 SO - 850 Daltons Positive/Negative, a scan time of 2.0 
seconds, an ESI voltage of 3JKv f an ESI pressure of 20n/m2 Nitrogen, 
Mass spectra f MS(ES + )J for the Examples 1 - 12 were recorded on a Mfcrotnass LCT Mass 
Spectrometer (Orthogonal Acceleration Time of Plight Mass Spectrometer), with the Z-Flow 

5 Atmospheric pressure kmisatton source operating in positive ion dectnwpray mode (ES+% 
connected to an HP1100 liquid chroniatograph. The conditions used were as follows: 3 micron 
Luna CIS HPLC column (30mm x 4.6mm) operated under gradient eiution conditions with a 
mixture of acetonStrHc and water as the mobile phase gradient : 0.00 minutes, 95% waten5% 
acetonitrile; 0.50 minutes, 95% water:5% acetonitrile; 4.50 minutes, S% water:95% acetomtriie; 

10 5.00 minutes, 5 % water '.95% acetonitrile; 5.50 minutes, 95 % water :5% acetonitrile; flow rate 
2ml/minutewith approximately 200ml/tmmite split to the Mass Spectrometer; injection volume 
KMOml; in line Diode Array detection (220-450nm), in line Evaporative light scattering (ELS) 
detection ELS - temperature SO'C, Gain 8 - L8ml/minate; Source temperature 150°C 

15 EXAMPLE 1 

yn-propionic add 

A solution of ethyl 3-(ln r I3-methoxy-4-[(2-toIuidinocarbonyI)aminojpheiiyl}acetji)-t,2,3,4- 
tetrahydroquinolin-6-yl)-propanoate (0.24g, Reference Example 1) in anhydrous ethanol (4ml), 

20 at 20°C was treated dropwise with a solution of lithium hydroxide monohydrate (33mg) in 
distilled water (J mi). After stirring for 3 hours at Z0"C the reaction mixture was evaporated 
under reduced pressure (2.7 kPa) at 40°C. The residue was treated with distilled water (35ml) 
and the resulting solution was washed twice with diethyl ether (20mi), then acidified to pH 3 by 
addition of hydrochloric acid (0,8ml, IN) and then extracted twice with ethyl acetate (25ml). The 

25 combined organic extracts were washed twice with water (5ml), then dried over magnesium 
sulfate and then evaporated under reduced pressure (2.7 kPa) at 40 Ci C, The resulting white 
foamy solid (19 Jmg) was subjected to chromatography on silica get plates (4 plates, 20x20cm, 
thickness a 0.5mm), elating with a mixture of dtchioromethane and methanol (9:1, v/v) to give 
the title compound ( 148mg) as a white foamy solid. 'H NMR (308 MHst, (CD 3 ) 2 SO): 5 1.81 (m, 

30 2H)S 2.27 (s, 3H); from 2.45-2.70 (m, 4H>, 2.82 (t, J=7 JHz, 2H); 3.72 (t, J=6.5Hz t 211); 3.82 (s, 
2H); 3.87 (s, 3H); 6.60-7 JO (m, 811); 7.82 (d, J« 8 Hz, 1H); 8.05 (d, j= 8 Hz, IH); 8.S0 (s, IH); 
8.60 (s, III). MS (Electron Impact recorded on a Ftnnigan SSQ 7000 spectrometer at70eV) 
501(M + ). 
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(a) fR/S)3-tl-{f3nVtethoxv-4-i3< ^ 
butyric acid 

A solution of ethyl (R/S) 3-(Hl 3-mcthoxy-443-o-t0iyf-urado)-i>henyl j-acetyl}-2,3-dihydre-m- 
5 mdal-S-yi)-b«tyrate £2.8g, Reference Example 4(a)] in methanol (about 150ml) was treated with 
aqueous sodium hydroxide solution (15ml, 1M). The mix tit re was warmed at about $<rC for 3 
hours, then treated with a further aliquot of aqueous sodium hydroxide solution (7.5ml). After a 
further 2-3 hours at 50°€ TLC analysts indicated complete reaction. The bulk of the methanol 
was removed fay evaporation and the residue was diluted with hydrochloric acid (about 200ml, 
10 1.M). The resulting mixture was stirred for about 30 minutes, then the solid was collected by 
filtration, washed with water, and dried to give the title compound <2.3g) as a very light orange 
powder. LC-MS: K T = 3.84 minutes (100% total area by ELS); MSCKS+) 502 (MH+), 524 
(MNa + ), 

15 (b) By proceeding in a similar manner to Example 2< a) hut using ethyl <R/S) 3'{l-[(%-0' 
toly^amino-3H-benrim^dazo^S^Yi}»acetyi^ 

Example 4{k)} and carrying out the hydrolysis at room temperature there was prepared (R/S) 3- 
fi«r(2^-fofrlarotno-3H-tHtn^ acid 
as a white solid. [Elemental analysis:- C, 71,11; H, 6.55; N, 8.66%. Calculated for 
20 C 3 oH3iN 3 04«0.5H20:- C, 71-15; H, 6.32; N, 8.30%J. MS <£S+) 498 (MH + ). 

(c) By proceeding in a similar manner to Example 2{a) but using a suspension of ethyl (R/S) 
3-{l-{p-methoxy-4-(3-o-tGlyi-ureido)-phenyi]»ace^ 

Preference Example 4(p)J in industrial methylated spirits and carrying out the reaction at 86°C 
25 for 45 minutes there was prepared (R/S) 3-fl-ff3-methoxY-4-f3-o-tolyl-nreido)-t>henvi1-aeetvU- 
2.3-dihvdro-l.lI-indoi-5-vi)-beptanoic acid as a white solid. LC-MS (using 0.1 v/v formic acid in 
acetoratrile to replace acetonitrile for the gradient elution): Rx=4.31 minutes {100% total area 

by ELS); MS{ES+) 544{MH+), SfififMNa 4 ). 

30 (d) By proceeding In a similar manner to Example 2(a) but using ethyl (R/S) 3-[-{{4-[(2,3- 
dihydrO"mdoIe-l-carbonyl)-amino3-3-mctboxy-phenyl}-acetyl)-2,3-dihydro-lH-indol-5-yi]- 
heptanoate [Reference Example 4(q)] in industrial methylated spirits and carrying oat the 
reaction at 80"C for 45 minutes there was prepared (R/S> 3-r-f{4-K23-dihYdr<Mndpfe«}'' 
carhop*, h ; i dihvdro-lH-t leptat i 
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white powder, LC-MS ( using O.i v/v formic add in acetonitrile to replace acetonitrile for the 
gradient edition): R T *4.47 minutes {100% tola! area by ELS); M$<ES+) S56<MH+), S78(MNa+). 

(e) By proceeding in a simiiar maimer to Example 2{a) bat using ethyl (R/S) 3-(t-{f3- 
S rac thoxy-4H>o-toIyi-urddo)-phen^ 

Example 4(r)3 and carrying oat the reaction at reflux temperature for 1 hour there was prepared 
(JR/S13_iHJ^^ 

add as a pate fawn solid. LC-MS: R T =3.01 minutes; MS{ES+) 538 <MNa+). 

10 (f) By proceeding in a similar manner to Example 2(a) but using ethyl (R/S) 3-H{4-[(2,3- 
dihydxo-indole^-carbonylj-am^ 

pentanoate [Reference Example 4(s>] in industrial methylated spirits and carrying out the 
reaction at 80°C for 45 minutes there was prepared (R/S) 3-l-(l4~f(2,3-dihvdro-indoh>l- 
carhonv) )- aminol-3-methoxv-phenYn-«c-etyl').2.3-.dihydro«l H-inrioi-5-yij-pe»>ar,ok acid as a 
15 white powder. LC-MS (using 0.1 v/v formic acid in acetonitrile to replace acetonitrile for the 

gradient elation): minutes (100% total area by ELS) ; MSCES+) S28(MH+), 5S0(MNa+). 

(g) By proceeding in a similar manner to Example 2(a) but using ethyl (R/S) 3-(l-{[3- 
njedmxy4-(3-o4o!ylHJreido)-phenylhacetyl}a3-dihydro4ILindol-5.yl)-3-phenyl-propionate 
20 [Reference Example 4{s}] and carry ing oust the reaction at reflux temperature for 1 hour there 
was prepared fR/SnWUf3-methoxv-443-o -tQivi-um^ 

S-yi)-3-nhenY{-pn>i)ionic add as an off-white solid. LC-MS: R<r=3.17 minutes; MS(ES+) 564 
(MH+), 586 (MNa+). 

25 (h) By proceeding in a simiiar manner to Example 2(a) but using R/S ethyl 3-[-({4HX2 ! 3- 
dthydr04ndoIe~l-carbonyi}-anuHo]-3-m^ 

phenyl-propionate [Reference Example 4(u)J in industrial methylated spirits and carrying out 
the reaction at 80°C for 90 minutes there was prepared {R/S) 3-f-f{4-r(23-dihvdro-indole.l. 
carlxmvn.aminol-3-me&oxv-^^ acid 
30 as an off-white powder, LC-MS fusing 0.1 v/v formic acid in acetonitrile to replaee acetonitrile 
for the gradient elation): Rj-4.27 minutes (100% total area by ELS); MS(ES+) 576CMH+), 
598{MNa + >. 
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EXAMPLE 3 

(a) <;^>>a»{r4-(3-o-to}yi-urddo)-phe^ 

A mixture of ethyl (R/S) 3-(M[4-{3-o4olylMirado)-pheny^^^^ 

but? rate f0.55g. Reference Exam pic 4(b)], aqueous sodium hydroxide solution (5.5ml, 1M), 
5 methanol {S.SsnS) and tetrahydrofuran (11ml) was stirred at room temperature overnight then 
evaporated to low bulk. The residue was diluted with water and the mixture was acidified by the 
addition of hydrochloric acid. The precipitate was collected by filtration, washed with water and 
then dried to give the title compound {0.41 g) as a white powder. LC-MS: R? - 3.77 minutes 
(100% total area by ELS); MSfES+) 472 {MIT*% 494 (MNa + ). 

10 

(b) By proceeding tn a similar manner to Example 3(a) but using ethyl (R/S) 3-(l -{{3- 
methoxy<4-(3^tolyi-ureido).phenylj-a^^ 

[Reference Example 4(e)] there was prepared (TUB) 3-(-l-ir3-mcthoxv-4.(3.o>toivUureidoV 
phenyn»acetYU-1.23>4-tetrahvdro~quinoHtt«6»vl)-b»tvrie.acl.d as a white powder. LC-MS: Rp = 
15 3.89 minutes (100% total area by ELS); MS(£S+) 51<S(MH+), S3S (MNa + ). 

(O By p roeeedmg tn a similar manner to Example 3(a) but using ethyl (R/S) 3-{l-{[4.(3*o- 
toIyl-umdo)-phenyl|-acetyi}-l,2,3,44etrahydro.qumolin-6-yJ)-butyrate [Reference Example 4(f)] 
there was prepared t'R/SI 34^■?r4.{3-o4oivl-ureido>^nhenv}^acery^^L2,3.44etrahvdro-q^»noi^n.« 
20 6.yiVhtitvric acid as a white solid. LC-MS: R T « 2.92 minutes (100% total area by ELS); 

MS(ES + ) 508 (MNa+). 

(d) By proceeding in a similar manner to Example 3(a) but using ethyl (R/S) 3-{l-[(2-o- 
tolyiarmoo-benzoxazohtf-yty-acetylH^^^-tet^^ [Reference 
25 Example 4(g)] there was prepared i R/S) 3-{ 1 4(2-p*tolvlamino-benzoxa^I : ^ 

tetrahydro-q uinolin : 6-vi)-bntvric acid as a colourless foam. LC-MS: Rf = 3.01 minutes (100% 

total area by ELS); MS(ES+) 484 (MH+), 506 (MNa+). 

EXAMPLE 4 

30 (a) 3.(l T f|3-Meth^^ 
oentanedioic acid 

A stirred suspension of dimethyl 3-{l-{[3-methoxy»4-(3-0"tolyl-ureido)-phenyl]-aeetyl}-2,3- 
dihydro-lH-indol-5-yi)-pentanedioate [270mg, Reference Example 4(c)) in ethanol (10ml) was 
treated with a solution of sodium hydroxide (190mg) in water (2ml) and the mixture stirred at 
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reflux for 3 hours. After cooling to room temperature the mixture was treated with water (10ml) 
and then carefully acidified to pHl by the addition of hydrochloric acid (3M) with ice cooling. 
The resultant precipitate was collected by nitration, then dried and then recrystailised from 
ethyl acetate to give the title compound <«0mg) as a white crystalline solid. LC-MS: % = %M 
5 minutes (100% total area by ELS); MSCES+) 568 (MNa+). 

(b) By proceeding in a similar manner to Example 4(a) but using dimethyl 3-(l -f 14-(3-o-tolyI- 
ureido).phenyl]-acerja)-2J-dihjdro.lH-indol-5.yi)-pentanedioate [Reference Example 4(d)] 
there was prepared 3-(Mf4-(3-o-toivl-iireido)-i^^^ 

10 pentanediotc acid as a white solid, MS (ES~) 514 (M"). 

(c) By proceeding in a similar manner to Example 4(a) but using dimethyl 3-(l -{[3-inethoxy- 
4-{3.o-tolyl-ureido)-pheny^ace^ 

Example 4(h)] and subjecting the product to flash chromatography on silica elating with a 
15 mixture of methanol and dichloromethane (1:9, v/v) there was prepared 3-(l«{f3-p^thoxv-4-(3-o- 
toh'^^ireido)-phenvl^-acetvU.l:23■4-tetrahvdr<)-auiIKllin-(>-vl)-oentane^iic»^c acid as a white foam. 
LC-MS: Ky « 2.40 minutes (100% total area by ELS); MS(ES+) 582 (MNa + ). 

(d) By proceeding in a similar manner to Example 4(a) but using methyl (R) 4-[2- 
20 rae«h0xycarbonyl-MM[3-mcthoxy-44^ 

<ju!nolin-6-yl)-ethylcarbaraoy3]-butyrate [Reference Example 4(1)] and subjecting the product to 
flash chromatography on silica eiuh'ng with a mixture of methanol and dichloromethane (1:9, 
v/v) there was prepared (R) 442-C3rboxy-l-(l-lf3-methoxv--4-(3-o-toh-l-ureido)» t )henvn--acetYl}~ 
La.g^-tetrahYdrcHOuinolin-^-vil-ethvlcarbamovil-htstvricacid as a white powder, LC-MS; R<j« = 

25 2.43 minutes (100% total area by ELS); MS(ES+) 653 <MNa+). 

(e) By proceeding in a similar manner to Example 4(a) but using methyl (R) N-[2- 
metlioxycarbonyI-HHP-n»etiK«M^ 

tjuinolin-6-yij-ethyij-succinamate [Reference Example 4(j)] and subjecting the product to flash 
30 chromatography on silica eluting with a mixture of methanol and dichloromethane (1:9, v/v) 
there was prepared (R) N42-carboxv-t-(Hf^ ^ 

l,2.3.4-tetrahydro-qninoiin>6-vil-fethvn-s»ccinamtc.acid as a colourless gum, LC-MS; Rj = 2,44 
minutes (100% total area by ELS); MS(ES + ) 639 <MNa*% 
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EXAMPLE $ 

OtfSi l.(442-Oxo-24642-oxo4etrahvdro-nYT3n-4-vt)^ 
phcnvtt-3-o-tolvUHrea 

A solution of [4.(3-o-tolyhur€tdoj-phcnyl}-acefic add <310mg) and diisopropylethyiamine 
S (310mg) diroethylformawldc <5mi> was treated successively with 0-{7*azabenzotriaz6l«l-yI>« 
N,N,N*,N''t^ramethyiuroniui« hexaflaorophasphate (4S«mg), then (R/S) 4-(i ) 2,3 ) 4-tetrahydro- 
quinolin-6»yi)-tetrahydro-pyran-2-one t2S0mg, Reference Example 5(c)]. After standing at room 
temperature for 2 hours the mixture was partitioned between ethyl acetate (100ml) and dilate 
hydrochloric acid (100ml). The layers were separated and the organic layer was washed with 
10 water, dried and evaporated. The residue was subjected to flash chromatography on silica 

elating with ethyl acetate to give a yellow gum. This was dissolved in the minimum volume of 
ethanol and the solution was then treated with ether to yield a yellow solid, which was collected 
by filtration and dried to give the title compound (SOmg) as a yellow solid. LC-MS: R^ = 3.74 
minutes (100% total area by ELS); MS(ES + ) 520 (MNa + ). 




m>3.(l. (f3.Methoxv.4-LV>. -tn^i-ure.ido>.phenvn-acerv1^1 t 23,4.tetrahydro-quinoI^n^-v^)•34(S- 

m<.ti ^f-fsoxazok.3-c arhonvn-amtnoVnropioakacid 

Methyl (R) 3-(14)<K:-IA3f4«tetrahydro-qumo^^ 

20 propionate {310mg, Reference Example 17] was dissolved in a mixture of trifluoroacetie acid and 
dtchloromethane (1:3, v/v) and the clear solution allowed to stand at room temperature for 2 
hours. The residue obtained on evaporation of this solution was added to a mixture of [3- 
methoxy-4-(3-o.tolyi-urcido}'phenyl3-acetic add (280mg), 0-(7-azabenzotrijMcoi-l-yl)-N > N,N',N'- 
tetramethyiurontum hexafluorophosphatc (340mg) and diisopropylethyiamine (1ml) in 

25 dimethyifonnamide (30ml). The resultant mixture was stirred at room temperature for 3 hours 
and then allowed to stand overnight. The mixture was evaporated to low bulk and the residue 
was partitioned between ethyl acetate and dilute hydrochloric add. The layers were separated 
and the organic layer was washed with sodium carbonate solution, dried and evaporated to give 
SSOrag of an orange oil. Purification by flash chromatography during with 1:1 ethyl acetate and 

30 dichloromcthane gave an orange foam. This product was dissolved in methanol (20ml) and the 
solution treated with 1.0 M sodium hydroxide solution. After reOoxing for 2 hours the mixture 
was evaporated to low hulk and the residue diluted with water. Acidification with dilute 
hydrochloric arid gave a gummy product which was extracted into ethyl acetate solution. This 
solution was dried and evaporated to give the title compound (llOmg) as a light yellow foam. 

35 LC-MSs R T * 2.94 minutes (100% total area by ELS); MS(ES+) 648 (MNa+). 
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EXAMPLE 7 
(a) (Si 2.a-CMero-6-fflethTl-hcnz.ov^ 
otH»oiin»6 -vi )-t>ropiontc acid 

5 A mixture of methyl (S) 2-amino-3-[l -(2/wlichloro-BenzoyiM ,2,3,4-tctrahydro-qamou»-6-yl]- 
propionate (200mg. Reference Example 18), O^aaabenKOtriaasoM-yO-N^NSN*- 
tetrarnethyluronium hexafluorophosphate (200mg) and 2-ehloro-6«raethyl benzoic add (90mg) in 
dimethylformamide was treated with diisopropyiethyiamine (lSOmg) and the dear solution 
allowed to stand at room temperature overnight. The reaction mixture was partitioned between 

10 ethyl acetate (50ml) and dilute hydrochloric acid (50ml). The organic phase was washed with 
sodium bicarbonate solution, then dried and then evaporated. The residue was examined by 
Thin Layer Chromatography on silica using a mixture of ethyl acetate and dichloromcthane (h9, 
v/v) and showed two very dose spots, of approximately equal intensity. The product was 
subjected to flash chromatography on silica ehiting with a mixture of ethyl acetate and 

15 dichioromethane (1:9, v/v): the bulk of the fractions contained mixed spots, but separate 

fractions containing each of the pure components was obtained. On standing in solution for 
more than about one hour, each pure component reverted to an identical mixture of the two 
components, suggesting that the two spots represented stable retainers. Accordingly, all 
fractions containing either or both spots were combined and evaporated to give a colourless oil 

20 UtiOmg). This material was dissolved in methanol (lOroD and treated with lithium hydroxide 
solution (4ml, 1M). After standing at room temperature for 30 minutes the mixture was 
evaporated to low bulk and the residue dissolved in water (lOrai). Acidification with dilute 
hydrochloric acid afforded a white precipitate, which was collected by filtration, washed with 
water and then dried to give the title compound (105mg) as a white solid. LC-MS: (indicated a 

25 mixture of two stable rotamers): rotamer 1, R T = 2.79 minutes (57% total area by ELS), MS 
(ES+) 567, 569 (MNa + ); rotamer 2, R T - 3.96 minutes (43% total area by ELS), MS (ES+) 567, 
569 <MNa+). 

(b) By proceeding in a similar manner to Example 7(a) but using tetrahydro-pyran-4* 
30 carboxyiic acid there was prepared (S) 341-a6-dicldon)-benEO^^^ 

vlV2-fftetrahydro-pyran^ as a white powder. LC-MS: 

(indicated a mixture of two stable rotamers): rotamer 1, R T = 2,47 minutes (52% total area by 
ELSD), MS (ES+) 527 and 529 <MNa+); rotamer 2, R T = 2M minutes (48% total area by ELS), 
MS (ES+) 527 and 529 (MNa + ). 
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EXAMPLE 8 

(S) 2-(2,6-Dichloro-benzoyiannno)-3-^^^ 
propionic acid 

5 A solution of methyl (S) 2-amino-3-ll-(2,6-dichtoro-benzoyI}-l,2^,44cJrabydro-qutK<>li»-6-yI|- 
propionate (180mg, reference Example 18) m dichloromethane (10mi) was treated with 
diisopropyiethyiamine {150m g) then with 2,6-dichlorofoenzoyl chloride (I30mg). After standing 
at room temperature overnight the mixture was partitioned between ethyl acetate (50ml) and 
dilute hydrochloric add (50ml). The organic phase was washed with sodium bicarbonate 

10 solution, then dried and then evaporated. The residue was subjected to flash chromatography on 
silica eluting with a mixture of ethyl acetate and dichloromethane (1:9, v/v) to give a colourless 
oil f 160mg). This material was treated with methanol (10ml) and then with lithium hydroxide 
solution (4ml, 1M). After standing at room temperature for one hour the mixture was 
evaporated to low bulk and the residue was dissolved in water (1 0ml). The solution was 

IS acidification by addition of dilute hydrochloric. The resulting white precipitate was filtered then 
washed with water and then dried to give the title compound (120mg) as a white solid. LC-MS 
(indicated a mixture of stable rotamers): rotamer 1, Rj - 2.79 minutes (48% total area by ELS), 
MS (ES+) SS7, 599 (MNa+); rotamer 2, &r - 3-74 minutes (10 totai area by ELS), MS (ES+) SS7, 
5S9 (MNa 4 *); rotamer 3, % - 3.96 minutes (46% totai area by ELS), MS (ES+) 587, 599 (MNa + ). 

20 

EXAMPLE 9 

fR/S) 34Hf4-ff2,3T)ihvdro-indo 
tetrahvdro-q»itHiItii --;»- vll-t)i:ii vrit: acid 

Step I. Bromo-Wang resin (Ig, nominal loading of I mmoi/g, Novabiochem) was suspended in 
25 dimethyiformamide ( 15ml) and treated successively with a solution of (R/S) 6-(2-carboxy-l- 

meiliyl-ethyl)-3,4-dihydro-2II-quinoIine«l-carboxylic acid 9H»fluoren-9-yhncthyl ester (SSOmg, 
Reference Example 28) in dimethyiformamide (5ml), diisopropylethylaraine (035ml) and cesium 
iodide (270mg). The mixture was' allowed to stand at room temperature with occasional shaking 
overnight The resin was drained then washed (i) five times with dimethyiformamide, («) three 
30 times with water, (iii) three times with dimethyiformamide, (iv) three times with methanol, (v) 
four times with dkhloromethane, and (vi) twice with ether, and then dried. 

Step 2. The resin from Step I was then suspended in a mixture of piperidine and 
dimethyiformamide (20ml, 1:4, v/v) and the mixture was kept at room temperature with 
35 occasional shaking for about 2 hours. The resin was drained then washed (i) five times with 
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diniethyiformamtde, (ii) three times with methanol, (Hi) four times with dimethylformamide, and 
(VI) twice with ether, and then dried. 

Step 3. The resin from Step 2 was then suspended in dimethylformamide (15ml) and treated 
5 successively with O^^beiizotriaxoI^-yl^N^'^'-tetraraethylanmitim 
hexafluorophosphate (Smmg) J 

acetic acid (4Mmg) and diixopropyiethylamine (0.52nil) and the mixture allowed to stand at 
room temperature with occasional shaking overnight. The resin was drained washed then 
washed 0) five times with dimethylformamide, (ii) three times with methanol, (hi) four times 
10 with dimethylforraamide, and (vi) twice with ether, and then dried. 

Step 4. The resin from Step 3 was treated with a mixture of trifhioroacetic acid and 
dichloromethatie (about 10ml, 1:1, v/v) and the mixture kept at room temperature with 
occasional shaking for about 1 hour. The resin was drained and then washed with a mixture of 

IS trifluoroacetk acid and dichloromethane {about 1ml, 1:1, v/v). The combined filtrates were 
evaporated and the residual brown oil was treated with dilute sodium hydroxide solution. The 
resulting aqueous solution was washed with ether, then with dichloromethane, and then acidified 
by addition of hydrochloric acid. The precipitated product was extracted four times with 
dichloromethane. The combined extracts were dried and then evaporated. The residue was 

20 triturated with ether to give the title compound (I2«mg) as a cream solid. LC-MS: Rf - 3,1(5 
minutes {100% total area by ELS); MS{ES + ) 550 (MNa + ). 

EXAMPLE 10 
fS) 2-Acefri«mino-341-H3.methoxY-4-{^ 

25 quinoli n-6-yD-nroniomc acid 

A solution of methyl (S) 2-acer>lamino-3Hl-{[3-methoxy-4-{3-o-tolyl-tJrcido)-phenyll-aeet}'l}- 
l f 2,3,4-tetrahydro-quinolin-6-yl}-propionate [220mg, Reference Example 4(1}] in dioxane (3ml) 
was treated with a solution of lithium hydroxide hydrate (50mg) in water (1ml). The mixture 
was stirred at mom temperature for 3 hours, then treated with water (5m!), then acidified to pH 

30 1 -2 by the addition of dilute hydrochloric acid (with ice cooling). The resulting precipitate was 
extracted three times with ethyl acetate and the combined extracts were washed with water, then 
with brine, then dried and then evaporated. The residue was recrystaliised from ethyl acetate to 
give the title compound (2img)as a white powder. LC-MS: Rt ~ 2,77 minutes (100% total area 
by ELS); M5(ES+) 581 (MNa + ). 

35 
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EXAMPLE 11 

fR/S)3«f1-fi>Mcthqxy-4w3-^ 
acid, sodium salt... 

A solution of (MS) 341-{f3-methoxy^(^totyM^ 
5 yp-butyric acid (2.10 in methanol {about 150ml) was treated with exactly one equivalent of 0.1M 
sodium hydroxide solution. The methanol was evaporated off and the residue diluted with water 
(about 120ini) and lyophilised. The iyophilate was triturated with ether and the insoluble 
material was then washed with ether, then with pentane and then dried to give the fiflc 
compound < I3g) as an off-white, free-flowing powder. MS(ES + ) 525 (MH + ). [Elemental 
10 analysis : Found: C, 60.01; H, 6.13; N, 7.28; H^O, 8.25%. Calculated for 
C29H 3 0N3NaO5.O.3H 2 O: C, 60.25; H, 6.20; N, 7.27; H 2 0, 9.3 %\ 

EXAMPLE 12 

(a) fS> 2-(2.6-Dichioro-benzovl«nnno)-3-{ i-f q-o»tolvlami no-benzoyazoi-6-vl S-acctyll-1,2,3,4- 
15 tetrahvdro-auinolin-6-vn-propSonic acid 

Methyl (S) 2-{N-boc-ami»o)*MH(2-o4olylami^^ 

quinoIin-6-yl}-propionate [200mg, Reference Example 4(m>] was treated with trifluoroacetic 
acid (3ml) and the resulting solution was left at room temperature for 15 minutes then 
evaporated. The residue was dissolved in diditoromethane (20ml) and treated with 

20 dnsopropylethylamine (260 mg) and then with 2.6-dichiorobenzoyl chloride (140mg). After 

standing at room temperature overnight Use mixture was evaporated to low hulk and the residue 
partitioned between ethyl acetate {50mS} and dilate hydrochloric acid. The organic phase was 
washed with sodium bicarbonate solution, then dried and then evaporated. The residue was 
subjected to flash chromatography on silica during with a mixture of ethyl acetate and 

25 didiioromethane C 15:85 .v/v), The resulting colourless gum was treated with methanol (10ml) 
and then with lithium hydroxide solution (2ml,lM). After standing at room temperature for 2 
hours the mixture was evaporated to low bulk, the residue was treated with water (10ml) and 
the mixture acidified by addition of dilute hydrochloric acid. The resulting white precipitate was 
filtered, then washed with water, and then dried to give the title compound (90mg) as a white 

30 powder. LC-MS; R T « 2.97 minutes (100% total area by ELS): MS<ES + ) 657 and 659 (MH+). 
67<Jand6Sl(MNa + ). 

(b) By proceeding in a similar manner to Example 12(a) but using methyl (S) 3-[i-(2-chloro- 
ben2oySH,2,3 s 4.tetrairydro-quiria^ [Reference Example 4(n)J 

3S and 2-chloro- 6 .-methyl benzoyl chloride there was prepared <S) 3.fl-f2-chloro.benzoyl)-l 1 2,3 T 4- 
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t€trahvdn>-<fuhurim^ylV2-(2-chto^^^ as a white powder. 

LO-MS: R T - 2-76 minutes (100% total area by ELS); MS (ES+) 533 and 535 (MNa + ). 

(c.) By proceeding in a similar manner to Example 12{a) but using methyl (S) 3-{l-f (4- 
5 a cetaxy-3<hloroimenyi)~»ce^^^^ 

[Reference Example 4(o)] and 2*chloro-(5-mcthyIbenzoyS chloride there was prepared jS) Mh 

i Miviami n o ^-propionic add . LO-MS: R T = 2.67 minutes (100% total area by ELS); MS (ES+) 
563 and 565 (MNa+). 

10 

REFERENCE EXAMPLE 1 
Ethyl 34H2-{;Vmethoxv-4-f(24olnidmocarte 
qwinftlioYl ] propanoate 

A stirred solution of 3-methoxy-4-[3-(2-niethylphenyl)ureido3phenyjacefcic acid (0.232g, prepared 
1.5 as described in Example 52B of International Patent Application Publication No. WO 96/22966} 
in anhydrous tetrahydrofuran (Srnl), under an atmosphere of argon and at 20°C, was treated 
with powdered molecular sieves 4A (2g), ethyl 3-(l,2,3,4-tetrabydro-6-quinolinyl)propanoate 
(0.1 15g, Reference Example 2), triemyIamine(0.27Sml), O-CT-azabenzotriazol-l-y^-NjN^N'jN'- 
tctramethyluronium hexafluorcphosphate (0.223g) and 4-dimethylaim'nopyridine (6mg). After 
20 stirring at 20°C for 1 hour the reaction mixture was filtered through a pad of celite. The filtrate 
was evaporated under reduced pressure (2.7 kPa) at 40*C and the residue was treated with ethyl 
acetate (25ml), The solution obtained was washed twice with saturated aqueous ammonium 
chloride solution (5ml), then with water (5ml), then dried over magnesium sulfate, and then 
evaporated under reduced pressure (2.7 kPa) at 40°C. The resulting white foamy solid (0.457g) 
25 was subjected to flash chromatography on silica (0,G40-0,063nim) eluting with a mixture of 
cydohexaxte and ethyl acetate (2S0mi, 9:1, then 500ml, 7:3, then 1000ml, 4:6: v/v) to give the 
title compound (&244g) as a white foamy solid, 

REFERENCE EXAMPLE 2 

30 Ethvl3-a.2.3.4.teirahvdro-6-<uiinolin v!)propanoate 

A stirred mixture of ethyl 3«(6-q«inoIinyl)propanoate {0.3g, Reference Example 3) in 
hydrochloric add (3ml, 0.1N) and 5% rhodium in carbon powder (33mg) was hydrogenated in a 
22 cm 3 stainless steel pressure reactor at a pressure of SO bars of hydrogen. After stirring for 4 
hours at 25 CT C a further portion of 30 mg of 5% rhodium in carbon powder (33m g) was added 

35 and the hydrogenation was continued under a pressure of 50 bars at 25 C C for 1 hour. The 
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reaction mixture was filtered through a pad of eeiite and the filter pad was washed with 
hydrochloric acid (3mi, O.iN) then with ethyl acetate (2Sml}« The combined filtrate and washings 
were combined and the aqueous phase was decanted from the organic phase. The aqueous phase 
was extracted twice with ethyl acetate (25ml) and combined with the aforementioned organic 
5 phase. The combined solutions were dried over magnesium sulfate then evaporated under 
reduced pressure (2. fcPa) at40*C to give the title compound <0.l21g) as a brown oil. 

REFERENCE EXAMPLE 3 

Ethvl 3-(6-<minoimvl ipronanoate 

10 Into the electrochemical apparatus described below were introduced successively, 
dimemylformaniide (45ml), pyridine (5ml), tetratmiylammonium bromide (250mg), 
tetrabutyfammomum iodide (18.8mg) and 1,2-dibrorooethanc (0.15ml). The solution was 
deoxygenated by bubbling argon through the solution lor about 10 minutes. After carrying out a 
pre-electroiysis, constant current of 125raA during 30 minutes, the stirred mixture was treated 

15 with nickel bromide trihydrate (341 rag), 6-bromoquinoline (2.6g), and ethyl acrylate (3.12g). 

Stirring was continued until complete dissolution. The reaction medium was heated to 60"C and 
then electrolysis was carried out using a constant current of 250mA whilst maintaining the 
temperature at <S0°C. After 3 hours and the passage of 2810 coulombs (i.e. 233 Faradays per 
mole of ri-bronioquinolme) the electrolysis was stopped. The electrolysed solution plus 

20 ditnethylformamide washings (20ml) from the electrochemical apparatus and the electrodes was 
treated with water (250ml) and then extracted three times with heptane (70ml), ethyl acetate 
(50mi) and diethyl ether (50ml). The combined extracts were evaporated under reduced 
pressure (2.7 kPa) at 40°C. The residual yellow oil (2.78g> was subjected to Pressure Column 
Chromatography on silica [40 mm diameter column containing 100 g of silica 60 Merck (0,040 - 

25 0,063 mm)] eluiing with a mixture of cyclohexatie, ethyl acetate and 2-propanoi (90:8:2 then 
85/12/3; v/v/v) under a slight pressure of argon (approximately 30 Kpa) to give the title 
compound (1.92g) as a yellowish oil. 

The electrochemical apparatus is made up of; a cylindrical body (50m! volume) which contains 
30 the reaction medium and into which is plunged a 10 mm diameter soft iron bar (the consumable 
anode) and a cylindrical nickel foam grid (diameter 30mm, height 42,5mm. surfaces connect 
approximately 40ml) concentrically Said out around the anode; a glass lid provided with 5 
threaded outputs; a central output for the electrical contact of the anode: four peripheral 
outputs lor the electrical contact of the cathode, thermometer, tubing for argon arrival and a 
35 cooling agent with water. The two parte of the electroiyser are associated by the intermediate of 
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a 60 mm interior diameter flat grinding, ensuring the scaling. The reaction medium is 
maintained under an inert atmosphere by continuously bubbling argon through the electrolysed 
solution. The electrodes are connected to a stabilized power supply or an intentiostaL Mor eover, 
in the circuit of the anode, a current integrator is connected in series. The reaction medians is 
5 stirred by a Teflon® covered magnet bar. The body of the electrochemical apparatus can be 
plunged in an oil bath at the required temperature for the reaction. 

REFERENCE EXAMPLE 4 

( a ) Ethyl (R/S) 3.(Hf3»methoxv-4-{3^-toM-»^ 
10 yl)-butyrate 

A solution of [3-methoxy-4-(3-o-tolyl-ureido)-phe»yi]-acetic acid (2.9g) and 
0-(7-a2abeii20triazol-I-yl)-N,N,N%N Metramethyluromum hexaflaorophosphate (3.7g) in 
dimethyiformamide (about 40rai) was treated with diisopropylethylamine (lOml), followed after 
about 30 seconds by a solution of (R/S) ethyl 3-(2,3-dihydro- JH-indol-5-yl)butyrate {about 2.5g, 

15 Reference Example 5(a)) in dimethylforrnamide (about 10ml). The resulting clear, dark brown 
solution was kept at room temperature for about one hour then evaporated to low bulk. The 
residue was partitioned between water and ethyl acetate and the organic layer was washed with 
dilute hydrochloric acid, then with aqueous sodium bicarbonate solution, then with brine, then 
dried and then evaporated. The residual brown gum was subjected to flash chromatography on 

20 silica elating with a mixture of ethyl acetate and petrol (3:2 to 3: 1 , v/v) to give the title compound 
(2.8g) as a light yellow, amorphous foam. MS(ES+) 552 (M-Na*). 

(b) By proceeding in a similar manner to Reference Example 4(a) but coupling £4-{3-o-toiyl- 
ureido)-phenyi]-acetic acid with (R/S) ethyl 3-(2,3-dihyriro-m-indol-S~yl)butyrate there was 

25 prepared eth^iJR/SiS^l^^ 

hutvrate as an off-white solid. MS0SS+) 500 (MIF), 522 (MNa + ). MS(ES*> 49$ 

(c) By proceeding in a similar manner to Reference Example 4(a) but coupling [3-methoxy- 
4-(3-o-tolyl-ureido)-phenyl]-acetic acid with dimethyl 2-(2 5 3-dihydro4H4ndol-5-j Imethyl)- 

30 pentanedioate (Reference Example 9) there was prepared dimethyl 3-(l .{ f3.mettioxv-4^o.«olTi- 
areidoVphenvn.acetvli«2.^dibvdro-IH-indol-5-vl>»t)entanedioate as an off-white foam. 
MS(ES+) 574 (Mil*), 596 (MNa+). 



(d) By proceeding in a similar maimer to Reference Example 4(a) but coupling [4-Oo-tolyl- 
35 ureido)-phenyii-acetic acid with dimethyl 2-(2 s 3'dihydro-iH-indol-5-ylmethyl)-pentanedioate 
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{Reference Example 9) there was prepared dimethvl 3-(l«{f4.(3w)^d^»arddo)-phettYn-ac5et^ )-, 
l ,3.dihYdro-lll-i«aftl-g-v»-oen>ancdfc»tg as a white foam. MS(ES+) 566 (MNa+). MS(ES') 542 
(Ml. 

5 (e) By proceeding in a similar manner to Reference Example 4(a) but coupling Omethoxy- 
4-i3.o.toiyt.umdo)-phcnyl)-acctic acid with ethyl (R/S) 3.(M,3^-tetrahydro*(j«inoUn-6- 
yl)butyrafe {Reference Example 5(b)3 there was prepared ethyl (R/$) 3-(l.{f3-mcthoxy-4-(3-o- 
toW].«m t h))-nhenvn-acetYtK1.234.tetrahvdro-qniBohn-6.yi>-b«nTate as a yellow gum. 

MS(ES+) 544 (MH+), 566 <MNa + ). MSOES") 542 (M"). 

10 

(f) By proceeding in a similar manner to Reference Example 4(a) but coupling [4-(3-e-tolyl- 
umdo)-phenyiJ-acetic acid with ethyl (R/S) 3-(lA3Atetrahydro-quinolin-6-yi)butyrate 
fReference Example 5(b)} there was prepared ethyl (R/S) 3-(l-{H'f3-Q'tft^^«re»do)-phenylj- 
acct yll-E2.3 t 4-tetrabvdro-ouinolin-6>vl)-butyrate . 

15 

(g) By proceeding in a similar manner to Reference Example 4(a) but coupling (2-o- 
toIyianiino-benzoxazol-6-yl)-acetk acid with ethyl (R/S) 3-(l,2,3,4-tetrahydro-quinolin-6. 
yl)hutyrate fReference Example 5(b)] there was prepared elhvl (R/S) 3-fl-P-o-tolvlam»u)- 
^H^ a 7 ^ t-6-vn-acetvl^^ 2.3■4.tctrahvdro^Kinnhn■6.v^).b»tyrate. 

20 

(h) By proceeding in a similar manner to Reference Example 4(a) but coupling [3-methoxy- 
4.(3-o-tolyl-ureido)-phenyI]-acetic acid with dimethyl 3-(l,2,3,4-tetrahydro-quinolin-6-yi)~ 
pentanedioate [Reference Example 9(b)] and subjecting ihe product to flash chromatography on 
silica duting with a mixture of ethyl acetate and petrol (3:1, v/v) there was prepared dimethyl,,^ 

25 (l-fr3-methoxv.443<ft4oivl-ureido)-nhenvn-acetvll-1.23,4-tetrahvdro-(pnnolin-6-yl)- 

nentanedioate as an off-white foam. MS(ES+) 5SS (MH+), 610 (MNa + ). MS03S*) 586 (M"). 

(i) By proceeding in a similar manner to Reference Example 4(a) but coupling [3-methoxy- 
4-(3-o4olyl-ureido)-phenyl]-aeet»e acid with methyl (R) 4-[l-(l > 2,3,4-tetrahydro-quinolin-6-yl)-2- 

30 methoxycarbonyi-efhyScarbamoylJ-hatyrate [Reference Example 13(a)] and subjecting the 
product to flash chromatography on silica elating with a mixture of methanol and 
dkhloromethane (1:19, v/v) there was prepared methvl (R) 4-f2-incthoxvc3rhonvt-t-(Hf3- 
methoxv.4-(3-o^vt-BreidoVphenvn-ace^ 

butvrate as a pale orange foam. MS{ES + ) 659 (MH+), 681 (MNa + ). MS(ES*) 658 (M"). 
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0) By proceeding in a similar manner to Reference Example 4(a) but coupling 13-methoxy- 
4-{3-«>-{<:»!yi-ureido)-phenyi)-ace«€ acid with (R) N-[2-methoxyearbony|.MJ ,2,3,4-tetrahydro- 
qumolin-fc-} I) -ethyl i-succinamate [Reference Example 13(b)] and subjecting the product to 
5 flash chromatography on silica eiuting with a mixture of methanol and diehloromethane (1; 19, 
v/v) (here was prepared methvl fR) N42-methoxvcarbftnv1-1-(l-{ I3.inetho3tv.4.{3-o-tolvl-«reido)- 
ohenvll-acetvn>t.2J.4^etr3hvdra<)tMnolin-r)-vlt-ethvH>sn ccinamatc as a light orange foam. 
MS(ES+) 667 (MNa + }> 

W (k) By proceeding in a similar maimer to Reference Example 4(a) but coupling ethyl (R/S) 3- 
a,2,3,44«trahydro-quinolin-6-yi)hutvrate [Reference Example 5(b)] with (l-boc-Lo-tolylamiiio- 
lll.benziraidazol-S.yD.acetic acid (Reference Example 22) and subjecting the product to flash 
chromatography on silica eiuting with a mixture of ethyl acetate and cyclohexane (3:7, v/v), there 
was prepared ethvl (R/S) 3-(1-r(2-o-tohian»n o-3H-be»7.imidazol-5-vi)>acct>4l-l,23.4-tetrahydro- 

15 munolin-6-vn- h»tvric acid. 

0) By proceeding in a similar manner to Reference Example 4(a) but coupling {3-methoxy- 
4.(3-o-tQiyl<ureido)-phenyl}-acedc acid with (S) methyl 2-acerylamino-3-U,23 5 44etrahydro- 
<j«inolin-6-yl)-propionate [Reference Example 19(b)] and subjecting the product to flash 
20 chromatography on silica eiuting with a mixture of methanol and diehloromethane (1:19, v/v) 
there was prepared methvl (S) 2-aeerylamino-3.fi ■{f3-tnethoxv»4-(3-o-tolyl-ure ido)-phcnyl |- 
acetyU4^3.4.«etrahvdro-quinolin-6-vn-propionate as an off-white foam. MS(ES+) 573 (MH+), 
MSOES*) 572 (M-). 

25 (m) By proceeding in a similar manner to Reference Example 4(a) but coupling (2*0- 

folylamino-benKoxaxol-6-yl)-acetic acid with (S) Methyl 2-{N-boc-amino)>3.(l,2,3 } 4-tetraliydro- 
quinohn-6-yi)-proptonate (Reference Example 19) and subjecting the product to flash 
chromatography on silica eiuting with a mixture of ethyl acetate and dkhloromethane ( 1:9, v/v) 
there was prepared (S. methvl 2-(N-boc-amioo>-3-{14(2-o4oivhimiiio-ben7A>x a / J ol.6-YiVacetylf 

30 1.2.3,4-tetrahvdro-oninolin-6-vn-nro»tonate as a colourless gum. 

(n) By proceeding in a similar manner to Reference Example 4(a) but coupling 
2-chlorobenzoic acid with methyl (S) 2-{N'boc-araino)-3-(IA3,4-tetrahydro-quino«n-6-yi)- 
propionatc (Reference Example 19) and subjecting the product to flash chromatography on 
35 silica eiuting with a mixture of ethyl acetate and diehloromethaite { 15:85, v/v) there was 
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prepared fSV Ml-a-chloro^e ayoviW 

propionate as a colourless oil. 

(o) By proceeding in a .similar manner to Reference Example 4(a) but coupling (4-acetoxy-3- 
chloro-phenyD-acetic acid with methyl <S) 2-(N-bi>c. 5 .mino)-Mi,2,3,4-tctrahydro-qumolin-6-yl)- 
propionate {Reference Example 19) and subjecting the product to flash chromatography on 
s »ika eluting with a mixture of ethyl acetate and dichloromelhane (15:85, v/v) there was 

prepared (glniMkOdM* ^ ^ 
?.. fN-hoc-3n»tt o yt>ropionate as a colourless oil. 



10 



<p) By proceeding in a similar manner to Reference Example 4(a) but coupling 3.methoxy-4- 
(3.o-tolyl-ureido)-phenylac e tic acid with ethyl (R/S) 3-(2,3.dihydro-lH.indol-5.yi}-he P tanoate 
[Reference Example 24(a)] and subjecting the product to flash chromatography on silica eluting 
with a mixture of ethyl acetate and pentane (11:9, v/v) there was prepared ethyl fR/S) 

(q) By proceeding in a simitar manner to Reference Example 4{a) hat coupling 4-[(2 t 3- 
dihydro.indole.l<arbonyi)-ami«o].3.methoxy-phenyIacet»c acid with ethyl (R/S) W-dihydro- 
lH-indoi-5-yt)-heptanoate [Reference Example 24(a)) there was prepared ethyl (R/S) 3»H{4: 
20 f tt.:^lhvdro.lndoi^rhonviVam ^ 

g as a white solid. MS (ES*> 606 (MNa + ). 



(r) By proceeding in a similar manner to Reference Example 4(a) hut coupling 3-methoxy-4- 
(3-o-tolyl-»mdo)-phenviacetic add with ethyl (R/S) 3-(23-dihydro.lH-indoI-5-yl)-pentanoate 
25 (Reference Example 24(h)] and subjecting the product to flash chromatography on silica elating 
with a mixture of dichloromcthane and methanol (99:1, v/v) there was prepared ethyl (R/S) ML 



(s) By proceeding in a similar manner to Reference Example 4(a) but coupling 4-[(2,3- 
dihydro-indole-l.carbonyl)-amino]-3^nett.oxy-phenyiacetk acid with ethyl (R/S) 3-(2,3-dihydro- 
lH4ndoi-5-yl).pentanoatc (Reference Example 24(b)] there was prepared ethvl (R/S) 3-f-( {4- , 

pentanoatg as a white solid. MS (ES + ) 578 (MNa + ). 



35 
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(t) By proceeding in a similar manner to Reference Example 4(a) hut coupling 3-inethoxy«4- 
(3-o4olyl-urejdo).phenylacette acid with ethyl (R/S) 3-(2^ihydro-mdndoi-5-yl)-3-pheiiyl. 
propionate {Reference Example 24(c)] and subjecting the product to Hash chromatography on 
silica dating with a mixture of pentane and ethyl acetate (1:1, v/v) there was prepared ethvl 

propionate as a foam. 

(it) By proceeding in a similar manner to Reference Example 4(a) but coupling 4-[{2,3- 
dihydro.iiHioie-i-carbonyt)-amin«l-3-methoxy.phenylaceticacjd with ethyl <R/S) 3-(2,3-dihydro- 
lH-indol-5-yI)-3-phenyI-propionate f Reference Example 24(c)] there was prepared ethyl (R/S) 3k 
f.a44f2.3.dihvdm-indole-^ arhonvh-ammoK^ 
*. r l].3. phenvl~pm t nonate as an off-white solid. MS (ES+) 626 (MNa + ). 

REFERENCE EXAMPLE 5 

(a) F.t to! f R/S) 3-(2.3-dihvdnv 1 H4ndol-5-vl)but Y n.te 

A solution of (R/S) ethyl 3K^b«c.2,3-dihydrO'i^^^ndo^5-y^)b^r>Tate (34g, Reference Example 
6) In dichloromethane (30ml), cooled in an ice bath, was treated with trifhioroacetic acid (30ml). 
After about 30 minutes the reaction mixture was evaporated and traces of trifluoroacetic acid 
were removed by chasing off with toluene (twice), to give the title compound as a dark viscous 
gum, which was used immediately without further purification. 

(b) By proceeding in a similar manner as in reference Example 4(a) but using ethyl (R/S) 3- 
(l-hoc-l,2,3,4-tctrahydro-quinoUn-6-yl)butyrate (Reference Example il) there was prepared 
ethvl (R/S) 3-fl.2.3.4-tetrah ydro-ouinolin-6-vl)buryrate. 

(c) By proceeding in a similar manner as in reference Example 4(a) but using (R/S) 4-(l-boe> 
l,2,3,4-tetrahydro-qtunolin-6-yl)-tetrahydro-pyran-2-one (Reference Example 16) and carrying 
out the reaction at room temperature there was prepared (R/S) 4-a,2,3.4-tetrahvdro-c^tinolin-6- 
vlVtetrahydro«nvran-2'0»e as a brown solid. 

REFERENCE EXAMPLE 6 
<R/Si Ethvl 3-n-iKK-2.3-dihv dro-lH-indoi-5-viibutyrate 

A mixture of ethyl 3-(i-boc-2,3-dihydro-lH.indol-5-yl)crotonate (11.4g, Reference Example 7) 
and ammonium formate (about 3%) in ethanol (about 200ml) was warmed in an oil-bath to 
grC. Palladium on charcoal (10%, about Ig) was added in om portion under a blanket of 
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nitrogen - effervescence began almost immediately. The mixture was stirred at about 60°C for 
about one hour, then cooled to room temperature and filtered through Celite. The filtrate was 
evaporated and the residue was partitioned between water and ethyl acetate. The organic layer 
was washed with water, then dried and then evaporated to give the title compound (U.lg) as a 
5 colourless, mobile oil 

REFERENCE EXAMPLE 7 
fa) Ethyl 3-t l-boc- 2.3-dihvdrg- tH-i ndol-S-yDcrotonate 

.4 mixture of l-boc-5-bromoindolme (lS.Qg, Reference Example 8), ethyl crotonate (8.6g), 
10 palladium acetate {480mg), tris(o-tolyl)phosphrae (Log) and trietlrylamine (10ml) in 

dimethylformamide (60ml) was .stirred in a sealed vessel under an atmosphere of argon at about 
100°C for about 4 hours. After cooling to room temperature the dark mass was poured onto 
hydrochloric acid (about 1L, 1M) and the product extracted into ethyl acetate. The combined 
extracts were washed with aqueous sodium bicarbonate solution, then with brine, then dried and 
15 then evaporated. The residual light yellow oil was subjected to flash chromatography on silica 
eluting initially with a mixture of ethyl acetate and petrol (5:95, v/v) to remove high running 
impurities, then chitiag with a mixture of ethyl acetate and petrol (J :9, v/v) to give the |itle 
compound (1 I.4g) as a colourless, mobile oil. 

20 (b) By proceeding in a similar manner to Reference Example 7(a) but using methyl acrylate 
and carrying out the reaction at OTC there was prepared methyj 3-(l-b(K--2 T 3-dihvdro-,m-indoI- 
S-vDacrvlatc as a light yellow solid. MS(ES+> 629 (2MNfl + ). 

(c) By proceeding in a similar manner to Reference Example 7(a) but using l-boc-6-iodo- 
25 1,2,3,4-tctrahydroquinoiine (Reference Example 12) there was prepared ethyl 3-(l-faoc- 1,2,3,4- 

tetrahydro-qtiinolm»6-vl)crotonate as a light yellow solid. 

(d) By proceeding in a similar manner to Reference Example 7(a) hut using l-boc-6-iodo- 
1,2,3,4-tetrahydroqumolme (Reference Example 12) and methyl acrylate and carrying out the 

30 reaction at 80°C there was prepared methvi 3-(l-boc-:i.2.3,4-telrahvdro-u»tno lin-<S-vl)acrviate as 
a light yellow powder. 



35 
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«F.yFRKNCE EXAMPLE 8 

1- htK--a-hromoiadoIiae 

5-bromomdoJiiMt<10g) was added in one portion to molten Boc-anhydride <11.6g> at 30-40°C. 
I mmcdiate effervescence was followed by the formation of a solid cake which was triturated with 
pentane to give the dtle compound (15g) as a white powder, 

REFERENCE EXAMPLE 9 

(a) Dimethvl 2-(2.3 ^n>vrfr»-ni-indol-5-vlmethvn-pentanedioate 

A mixture of dimethyl 3<I-boc-23-dihydro-lH4ndoi-S-yJ)-2-njethoxycarbonyJ-pentan€dioate 
[530mg, Reference Example 10(a)] and concentrated hydrochloric acid (20ml) was .stirred at 
reflux overnight then evaporated. The residual clear foam (370mg) was treated with methanol 
(20m!), then with concentrated sulphuric acid (10 drops). The resulting solution was stirred at 
reflux for 2 hours then evaporated. The residue was partitioned between ethyl acetate and 
aqueous sodium bicarbonate solution. The layers were separated and the aqueous layer was 
extracted with ethyl acetate. The combined organic layer and extracts were washed with brine, 
then dried and then evaporated. The residue was subjected to flash chromatography on silica 
ciuting with a mixture of ethyl acetate and petrol (1:1 , vA ) to give the title compound (lSOmg) as 
a clear oil. MS(ES + ) 278 (Mil*). 

(b) By proceeding in a similar manner to Reference Example 9(a) but using ethyl 3-(l-boc- 
l^,4-tetrahydro^umoBn^->i)-2^thoxycarlKmy|.peBtan^loate (Reference Example 10(b)] 
there was prepared djmgthyj :V(l.2 1 3.4-tetrahvdro-ouin i >l>»>-6-vn-pent a nedioate as a colourless 
oil, MS(ES+) 292 (MH+), 314 (MNa+). 

REFERENCE EXAMPLE 10 
(a) Dimethvi 3.(14>oc-2.3.(lihvdro-l ll-inriol.g.viV2-methoxvcarbonYl-peTttanedioate 
A stirred solution of sodium (156rag) in methanol (15ml) was treated with dimethyl malonate 
(0.8ml) and after stirring for 15 minutes the mixture was then treated with a solution of methyl 
3-^boe-2,3-dihydro-3H-indol-5-yl)acrylafe [l.0g } reference Example 7(b)] in tetrahydrofuran 
(15ml). The mixture was stirred at reflux for 3 hours, then cooled to room temperature, then 
treated with water (2ml) and then evaporated. The residue was partitioned between ethyl acetate 
and water. The layers were separated and the aqueous layer was extracted with fresh ethyl 
acetate. The combined organic layer and extracts were washed with brine, then dried and then 
evaporated. The residue was subjected to flash chromatography on silica elating with a mixture 
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of ethyl acetate and petrol (15:85, v/v) to give the flte compound {,530mg> as a dear oil. MSCES+) 
45S (MNa + >. MSfES") 434 (M">- 

(b) By proceeding in a similar manner to Reference Example 10{a) but using methyl 3-{l- 
hoc-U^^letrahydro-quinolin^yDaerj'late [Reference Example 7(d)] there was prepared ejM 
%n-h*cAX3A-m r ti> -flrn qrinnlTr-f-^^^^^n^'-pe^e^** 1 - MS(ES+) 514 
<MNa+). MS(KS*)490<M*). 

REFERENCE EXAMPLE 11 

A mixture of ethyl 3-(l-b ( K-E2,3,4.tetr a hydro.qumohn.«.y})cr«to»ate [9g, Reference Example 
7(c)! and 5% palladium on charcoal (2.5g) in ethanol (250ml) was hydrogenated at room 
temperature and pressure overnight. The spent catalyst was removed by filtration through Celite 
and the filtrate was evaporated to give the title compound (<Ug) as a colourless oil. 

(b) By proceeding in a similar manner to Reference Example 13(a) but using E and Z ethyl 
3^1.acetyl-2 ? 3-dihydro.lH-indo}-5-yl)-hept.2-enoate [Reference Example 26(a)] and carrying out 
the hydrogenatfon at 2bar pressure of hydrogen gas for 4.5hours there was prepared ethyl (R/S) 
^ru^tvl.2.3.dihvriro.lIl-indot- 5-v l)-heptanoate as a white solid. 

(c) By proceeding in a similar manner to Reference Example 1 1(a) hut using E and Z ethyl 
3.(l-acetyl.2 ! 3-dihydro-l»-mdoi.5-yl).pcnt.2-eno a te [Reference Example 26(h)] and carrying 
out the hydrogenatfon at 2bar pressure of hydrogen gas for 100 minutes there was prepared 
ethvUR/S) 3^1 >^tyl"2 t3-aihv dm.m.indo^-v!)-pentanoate as a white solid. 

(d) By proceeding in a similar manner to Reference Example 11(a) but using E and Z ethyl 3- 
(l- a cetyl-2,3.dihydro-lH-indol-S-yiKinnamate [Reference Example 26(0] and carrying out the 
hydrogenatfon at 2bar pressure of hydrogen gas for 120 minutes there was ethvl f R/S) Ml- 
aMtvl-23-dihvdrn.lH.indol.S-YlKVphenri-pro pionate as a white solid. 

REFERENCE EXAMPLE 12 
l-Eoc4-iodo.l.2,3.44etrahvdroqu jnolme 

A solution of iodine monochlor.de <16.2g) in acetic acid (30ml) was added to a stirred solution of 
1,2,3,4-tetrahydnKiumoUne (12.6ml) in acetic acid (125ml) at room temperature under nitrogen. 
After stirring at room temperature for a further hour the dark mixture was poured onto water 



WO 00/15612 



PCT/GB99/028I9 



166 



(about 500ml) and the mixture was basiffcd by the cautious addition of solid potassium 
carbonate. The aqueous layer was extracted with tert-hotyt methyl ether, and this extract was 
washed successively with aqueous sodium thiosttlphate solution, then with brine, then dried and 
then evaporated. The residual brown gum (230 was treated with boe anhydride (44g) in 
tetrahydrofuran (250ml). The mixture was stirred at reflux overnight then evaporated and the 
residue was partitioned between ethyl acetate and dilute hydrochloric acid. The organic layer 
was washed with brine, then dried and then evaporated. Crystallisation of the residue from 
heptane gave the title compound (15g) as a light yellow powder, 

REFERENCE EXAMPLE 13 

(a) MethyjjRlij^ 
butvrate 

A stirred solution of methyl (R) 3- a mino.3-(l-boc.l > 2,3,4.tetrahydro.qu»nolin-6-yl)-propionate 
(1.7g, Reference Example 14) in tetrahydrofuran (50ml) was treated with glutaric anhydride. 
After stirring for 4 hours the mixture was evaporated to dryness the residue was dissolved in 
methanol (40ml) and treated with cone, sulphuric acid (20 drops). This solution was stirred at 
reflux for 3 hours and then allowed to stand at room temperature overnight. After the addition 
of solid sodium bicarbonate (lOg) the mixture was evaporated to dryness and the residue was 
partitioned between ethyl acetate and aqueous sodium bicarbonate solution. The aqueous layer 
was extracted with fresh ethyl acetate. The combined organic layer and extracts were washed 
with brine, then dried and then evaporated. The residue was subjected to flash chromatography 
on silica eluting with ethyl acetate to give the title compound (l.«g) as a yellow oil. MS{ES+> 363 
(MH + ), 385 (MNa+) MS{ES") 361 (MIT). 

<») By proceeding in a similar manner to Reference Example 13(a) but using succinic 
anhydride there was prepared m> ^r2-methoxvcarbo nvl4-qj ,3 i 4.te)rahvdro-quiTK 1 iin-f>-yi)- 
ethvil-succmamate as a colourless oil. MS(£S+) 371 (MNa+). 

REFERENCE EXAMPLE 14 
(R)Meihvl 3-amino-3.(14w r.t.2 T 3.4-tetra hvdroKiinnolin-6-yiH?roptonate 
A solution of methyl 3-ER)-[benzyK{S}-l'pheny3-cthyi>-amino]-3-(l*hoc-l f 2,3,4-tetrahydro- 
quinohn-6-yl).prop«onate (6,3g, Reference Example 15) in ethanol (100ml) was treated with 20% 
palladium hydroxide on charcoal (LOg), acetic acid (3.6ml) and water (10ml) and the mixture 
was hydrogenated at room temperature overnight The spent catalyst was removed by nitration 
through Celite and the filtrate was evaporated to low bulk. The residue was taken up in ether 
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and this solution was washed with aqueous sodium bicarbonate solution, and the layers 
separated. The aqueous layer was extracted twice with fresh ether and the combined ether 
extracts were washed with brine, then dried and then evaporated. The residue was subjected to 
flash chromatography on silica elating with a mixture of methanol and dichloromethane 
v/v) to give the title compound <L7g) as a dear oil which slowly crystallised on standing, 
MS{ES+> 335 (MH + ), 357 (MNa+), 669 (2MH+) 

HF.FERENCE EXAMPLE 15 

Methvl HgHbgiM&£i^^ 
propionate 

A solution of {S).N-benzyl-a-methyibenzylanune (2.6ml) in anhydrous tetrahydrofuran (59ml), 
cooled to -70°C and under nitrogen, was treated dropwfce with a solution of butyllithium in 
hexanes (5ml, 2.5M) over about 5 minutes to give a red solution. After stirring at for a 
further 40 minutes the mixture was treated dropwise with a solution of methyl 3-(l-boc-l A3,4- 
tetrahydi-o-qumolin^-yDacrylate f2.0g, Reference Example 7(d)] in tetrahydrofuran (20ml) over 
about 10 minutes. Stirring was continued at low temperature for a further 20 minutes and then 
the reaction mixture was allowed to warm to room temperature. The mixture was partitioned 
between ether and water, the layers separated, and the organic layer washed with water then 
with brine, then dried and then evaporated. The residue was subjected to flash chromatography 
on silica eluting with a mixture of ethyl acetate and petrol (initially 1:9 and then 15:85, tfv) to 
give the title compound as a viscous, colourless oil, 1.5g. 

KKFF.RENCE EXAMPLE 16 
HR/S) 4-f 1 -bof-l ■2.3.4.tetrah y dro.aainolin-6-vn-tctrahYdro-pvran-2-one 
A mixture of 14,oc-6-iodo-l,2,3,44etrahydroquinoline <2.0g, Reference Example 12), 5,6- 
dihydro-pyran-2-onc (l.lg), tetraki^triphenylphosphin^palladium (0) and triethylamine (2.2g) 
in dimethylformamide (5ml) was stirred at about «5°C in a sealed vessel under an atmosphere of 
nitrogen overnight The reaction mixture was partitioned between elhy! acetate and dilute 
hydrochloric acid, the layers separated, and the organic layer washed with sodium bicarbonate 
solution, then dried, and then evaporated, The residue was subjected to flash chromatography on 
silica eliding with a mixture of ethyi acetate and cyclohexanc (2:3,v/v) to give the ti tle comp ound 
as a brown oil, IJlg. 



WO 00/15612 



PCT/GB99/03819 



168 

REFERENCE EXAMPLE 17 
Mrfh yi (R>341»b<K«1.2.3.4.tetrahvdro-auiaoltn-^ 
propionate 

A solution of S-methyMsoxazole-S-carfooxyUcacid (6Smg) in dimethylformamide (30ml) was 
5 treated successively with O-CT-azabenxotriazol-I-yO-N.N^ %NMetramethyluroniam 

hexafluorophosphate <190mg), diisopropylefhylamme (lad) and methyl (R) 3-amino-3-(l-boc- 
i ,2,3,4-tetrahydro-qui«oIin-6-yi)-propioiiate (200*ng, Reference Example 14). After standing at 
room temperature overnight the mixture was evaporated to low bulk and the residue partitioned 
between ethyl acetate and dilute hydrochloric acid. The layers were separated and the organic 
1 0 layer was washed with sodium carbonate solution, dried, and evaporated. The residue was 
purified by flash chromatography to give the title compound as an orange gum, 310mg. 

R EFERENCE E XAMPLE 18 

15 A solution of methyl (S) Z-CN^JOc-ammoJ^-il^^-tetrahydro-quinolin^-yO-propJonate 
[SOfcng, Reference Example 39(a)] in tetrahydrofuran {20ml} was treated successively with 
triethyiamhte (360mg) and 2,6-dichlorobenzoyl chloride (380mg). The mixture was stirred at 
40°C for 2 hours and then partitioned between ethyl acetate (100ml) and dilute hydrochloric acid 
(l©8ral). The organic phase was washed with sodium bicarbonate solution, then dried and then 

20 evaporated. The residue was dissolved in trifiuoroaeetk acid (2ml) and the clear solution was 
left at room iemperature for 30 minutes then evaporated. The residue was partitioned between 
ethyl acetate and dilute hydrochloric acid. The organic phase was washed with sodium 
bicarbonate solution, then dried and then evaporated to give the title compound (20Orag) as a 
colourless oil, 

25 

REFERENCE EXAMPLE 19 
(a) fS> Methyl 2-rN.hoc-aminoV3>a ,2.3.4-tetr ahvdi:o-quinoiin^l)-pro;no nate 
A solution of methyl (S) 2-{N-boc-ammo)-3-quMoiin.6-yl-propionate [3.8g, Reference Example 
20(a)] in ethanol f 100ml) at 60°C was treated with ammonium formate (10g) and W% palladium 
30 on charcoal (SOOmg). After stirring at fi&^C further ammonium formate (about Sg) and 

palladium on charcoal (about 258mg) were added, and this was repeated at 30 minute intervals 
for a further 2 hours, at which time TLC analysis indicated the reaction was complete. After 
cooling to room temperature the mixture was filtered through Celtic to remove spent catalyst, 
and the nitrate was evaporated. The residue was partitioned between ethyl acetate (200ml) and 
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sodium bicarbonate solution (200ml). The organic phase was dried and evaporated to give the 
title compound (3.8g) as a colourless oil which slowly crystallised on steading. 

(b) By proceeding in a similar manner to Reference Example 19(a) but using methyl (S) 2- 
S ( acet> Iainin«)-3i-q«inoliTc6-yKpropioitat€ i Reference Example 20(b)] and carrying out the 
reaction at reflux temperature for 2 hours there was prepared methyi (S) 2-acetyiamino-3- 
(0.3.4-tetrahvdro-«wnolin-<>-yn-prowonate as a colourless oil. MS(ES+) 277 (MH + ), 299 
(MNa***). 

10 REFERENCE EXAMPLE 20 

(a) Methyl (S) 2.fN-boc.aininoV3-<iuinofia-6-yl-propkmat c 

A mixture of methyl (S) 2-amino-3-quinolin-6-yl-propionate (3.0g, Reference Example 21) and 
boe-anhydride (3.2g) in tetrahydrofuran (30ml) was stirred at reflux for 30 minutes. The 
reaction mixture was evaporated and the residue was triturated with pentane to give the title 
15 compound (3.8g) as a white powder. 

(b) By proceeding in a similar manner to Reference Example 20(a) but using acetic 
anhydride there was prepared methyl (S) 2.(acetyf-amino)-3-citunoHn.6*yl-propionate as a 
colourless oil which crystallised slowly on standing. MS(ES+) 273 (MH+), MS(ES') 271 (M"). 

20 

REFERENCE EXAMPLE 21 
Methvl (Si 2-aminO'3-ouinoiin-6-vi-t>rouionate 

A solution of iwtylMhium in hcxanes (13.4ml, 2SM) was added dropwise to a stirred solution of 
(R) 2 ? S-dihydro-3,r } -dimethoxy-2-isopropyipyrazine(5^g) in anhydrous tetrahydrofuran (80ml) 

25 at -78°C under an atmosphere of nitrogen. After stirring at «WC for 1 0 minutes this solution 
was treated with a solution of <KehIoroniethyl)quraolme [5.0g, prepared according to the 
procedure described by Mafaiou, Belaid; Glekher, Gerald Jay. J. Org. Chem. (1990), 55(14), 
4466-9] in tetrahydrofuran {20ml). The resultant dark orange mixture was stirred at -78»C for 2 
hours, The cold reaction mixture was poured onto a mixture of ethyl acetate (200ml) and brine 

30 (200ml). The organic phase was dried and then evaporated. The residue was subjected to flash 
chromatography on silica eiuting with a mixture of ethyl acetate and dichioromethane (1:1, v/v) 
to give a colourless oil (6g). This material was treated with hydrochloric acid (250ml, 0.2SM) and 
the resulting solution was allowed to stand at room temperature for one hour then evaporated. 
The residue was treated with water (30ml) and the solution basifled by addition of concentrated 

35 ammonia (50ml). This mixture was extracted three times with dichioromethane (100ml). The 
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combined extracts were dried and then evaporated. The residue was subjected to flash 
chromatography on silica elating with a mixture of ethyl acetate to remove high running 
impurities and then with a mixture of methanol and ethyl acetate (111, v/v) to give the title 
compound (3,6g) as a colourless gum. 

5 

REFERENCE EXAMPLE 22 
ll-Bog-l-o-tolylammo-lH-benzitnida zol-S-vn-acetieacid 

Ethyl (R/S) (2-o-tolylami«o-lH-be!izimida2oI"S-yi)-acetate (Log, Reference Example 23} was 
suspended in ethanol (30ml) and treated witli sodium hydroxide solution (Sml, 1.M). After 

W stirring at 40°C for 2 hours the mixture was evaporated. The residue was partitioned between 
dilute acetic acid (50ml) and dschloremctfaane (50ml) and the resulting white precipitate (65«mg) 
was dissolved in acetonitrile (30ml) and the solution was then treated with bocanhydride 
(580mg) and dimethylaminopyridme (tfimg). After standing at room temperature overnight the 
mixture was evaporated and the residue was partitioned between ethyl acetate and dilute acetic 

1 5 acid. The organic layer was dried and then evaporated. The residue was dissolved in methanol 
(2ml) and the solution was treated with ether. The resulting precipitate was collected by 
filtration to th e title compound (SOOmg) as a white powder. 

INFERENCE EMMPLE23 

20 Ethvl (R/S) f2-o-tnlvlamino- lH-benzimidazol-5-vl)-ace tate 

A solution of ethyl {3,4-diammophenyl}acetate (4.1g) in ethanol (50mt) and treated with 
0-tolyiisothiocyanatc <3.1g). After standing at room temperature overnight the clear soludon 
was evaporated to give a yellow gum which was treated with ethanol (70m!). The resulting 
solution was treated with diisopropyicarbodiinwde {5.3g>, and the mixture stirred at 5S°C for 4 

25 hours then evaporated. The residue was subjected to by flash chromatography on silica eluting 
initially with ether and then with a mixture of methanol and ether v/v), to give the title 
c omp ound (4.1 g) as a light yellow gum. 

REFERENCE EXAMPLE 24 

30 (a) Ethyl fR/S) 3-(2 -3.dihv(jm-lH-indol-S-vri-heptanoate 

A solution of R/S 3-(2,3-dihydro-iH-indol-5-yl)-heptanoic acid hydrochloride [4.13g, Reference 
Example 25(a)) in absolute ethano! (lOOmL) containing concentrated sulphuric acid (1.4mL) was 
stirred for 6 hours then allowed to stand overnight at room temperature. The mixture was 
concentrated to a low volume and the residue was partitioned between ethyl acetate (209mL) and 

3S saturated aqueous sodium bicarbonate (200mL). The organic phase was washed with saturated 
aqueous sodium bicarbonate (50mL). The aqueous phases were further extracted with ethyl 
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acetate and the combined organic phases were dried over magnesium sulphate then evaporated. 
The residue was subjected to flash chromatography on silica elating with a mixture ofpentane 
and ethyl acetate (2:1, v/v) to give the title compound (2.88g) as a pale yellow oil. 

5 (b) By proceeding in a similar manner to Reference Example 24(a) but using R/S 3-(2,3- 
dihydro-lH-indoI-5-yl)-pentanoic acid hydrochloride [Reference Example 25(b)] there was 
prepared ethyl (R/S) 3-( 2.3-dihvdro-lil-indoi-S-vl i-pentanoate as a light yellow oil. 

(c) By proceeding in a similar maimer to Reference Example 24(a) but using R/S 3-(2,3- 
10 dihydro-lH-iitdoi'S-yi}-3-phenyl-propionic acid hydrochloride [Reference Example 25(c)] there 
was prepared ethyl (R/S) 3-r2.3-dihvrirq-iH-iHdol-g-vl)-3-nhenvt.t>roT)ionate as a light orange oil. 

REFERENCE E XAMPLE 2S 

(a) (R/S) 3.f2.3-I>ihvdr,>Oi-indol-5-vl).heptanoic acid hydroc hloride 

15 A suspension of ethyl (R/S) 3-(I-acetyl-2^-dihydro-m-indol-5-yl)-heptanoate [3.95g, Reference 
Example 11(b)] in aqueous hydrochloric acid (120mL, 6M) was heated at 85 e C for 7 hours. 
After cooling to room temperature the mixture was evaporated. The residue was treated with 
toluene and the sol vent evaporated under reduced pressure (repeated twice more). Final drying 
in a dessicator afforded the title compound (4.i3g) as an orange-brown oil. LC-MS: Rj=3,36 

20 minutes; M(ES + ) 248 (MH 4 ). 

(b) By proceeding in a similar manner to Reference Example 25(a) but using ethyl (R/S) 3-(l- 
acetyl-2,3-dihydro-lH-iudol>5-yl}-penlanoate [Reference Example Hfc)} there was prepared 
(R/S). 3-(2,3»dihYdro-|H-indol-5-vl)»pentanoic acid hydrochloride as a brown oii. 

25 

(c) By proceeding in a similar manner to Reference Example 25(a) but using ethyl (R/S) 3-(l- 
acetyl-a^-dihydro-lH-iitdoi-S-yli-i-phenyl.propionate (Reference Example 11(d)] there was 
prepared R/S 3»(2.3-dihvdro>lH4ndol«S-yn-3.phenyl.proptonic add hydrochloride as a brown 
solid. 

30 

REFERENCE EXAMPLE 26 
(a) £ and Z Ethvl3»(l»acctvl-2.3-dihydro-lH-indoi-S-vl)-hci»t^enoate 
Sodium hydride (1.09g, 60% dispersion in mineral oil) was suspended in tetrahydrofuran 
(ISOmL). The mixture was cooled in an ice-bath under a nitrogen atmosphere and fricthyl 
35 phosphoneacetate (4.75jnL) was added during 3 minutes. After 45 minutes a solution of l-acetyi- 
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5»pentanoyi-2,3-dihydro-lH-imiole [5.33g, Reference Example 27(a)] in tetrahydrofuran (SOiitL) 
was added dropwise over SO minutes. After stirring for 15 minutes the reaction mixture was 
allowed to warm to room temperature, then heated on a steam bath for 20 hours under a 
nitrogen atmosphere. In a separate flask, sodium hydride (I-09g, 60% dispersion in mineral oil) 
5 was suspended in tetrahydrofuran (ISOmL). The mixture was cooled in an ice-bath under a 
nitrogen atmosphere. Methyl phosphanoacefate (4.75mL) was added during 3 minutes and the 
mixture was stirred for 70 minutes. This mixture was added by camila to the main reaction 
mixture with ice-bath cooling. The reaction mixture was then refluxed for 43 hours, then cooled, 
then concentrated to half volume and then partitioned between ethyl acetate and 0.33M aqueous 
10 hydrochloric acid. The organic phase was separated and the aqueous phase re-extracted with 
ethyl acetate. The combined organics were dried over magnesium sulphate then evaporated to 
give an orange-brown oil which was subjected io flash chromatography on silica elating with a 
mixture of ethyl acetate and pentane (1:1, v/v) to give the title compound (4.3a). 

15 (b) By proceeding in a similar maimer to Reference Example 26(a) but using l-acetyl-5- 
prt»panoyl-2 > 3-dihydro-lII-tndole (Reference Example 27(b)] there was prepared E and Z ethvl 
3-(l-acctvl-2,3-dihvdro-lH-indol-S.vl)-nent-2-enoate as a cream solid. 

(c) By proceeding in a similar manner to Reference Example 26(a) but using 1-acetyl-S- 
20 ben2oyf-2,3-dihydro-lH-indole (Reference Example 27(c)] there was prepared E and Z ethvl 3- 
( l -acet.vl-2.3-d>hvdro-lH"indol-5-vl)-cinnamate as a yellow solid. 




(a) l Ti acetyt-5-pentanovI-2,3-dihvdro-lH-indole 

25 Pentanoyl chloride (lO.Sg) was added dropwise to a mixture of anhydrous aluminium chloride 
(28,2g) and I-aeetyl-2,3-dihydro-lH-iiidoie (lOg) in 1,2-dichioroethane f lWmL) with mechanical 
stirring. The mixture was stirred at reflux for 16 hours, then cooled, then poured into ice-water. 
The mixture was extracted with dicMoromeJhane. The extracts were washed with 1M aqueous 
sodium hydroxide, then dried over magnesium sulphate, then evaporated to give the title 

30 compound < 10.3g) as a dark gum. 

(b) By proceeding in a similar manner to Reference Example 27(a) hut using propiooyl 
chloride and subjecting the product to flash chromatography cm silica eluting with a mixture of 
ethyl acetate and pentane (3:2, v/v) there was prepared l-aeetvl-5-?ironanovia,3-dihvdro-iH- 

3S indole as a cream-orange solid. 
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(c) By proceeding in a simitar manner to Reference Example 27(a) but using benzoyl 
chloride and subjecting the product to Sash chromatography on silica dating with a mixture of 
ethyl acetate and pentane (3:2, v/v) there was prepared t-acetvl-5-b eny.oybj;^ 
5 as a cream solid. 

R EFERENCE EXAMPLE 28 
fR/Bl 6-f2-Carlw»rv-l <methvlH8th^ )-M-dihyd ro -2H-o ninoS ne- 1-carbox yl k acid 9H-fiuoren-9- 
vlmethyl ester 

10 A suspension of (R/S> 3-(l,2,3,4-tetrahydro-quinolin^-yl)-butyric acid (2.6g) and sodium 

bicarbonate (2,2g) in acetone (40ml) and water (48ml) was treated with 2,5-dioxo-pyrrolidine-i- 
carboxylic acid 9H-fiuoren-9-y!methyl ester (4<0g) and the resulting mixture was stirred at room 
temperature overnight The mixture was filtered and the filtrate evaporated to iow bulk. The 
residue was treated with dilute hydrochloric acid and the resulting guramy precipitate was 

15 extracted into a mixture of tetrahydrofuran, ethyl acetate and dichiororaethane. This solution 
was washed with brine, then dried and then evaporated to give the title compound (5.8g) as a 
light brown oil, which solidified on standing. MS {ES + ) 464 (MNa + ), MS{ES*) 440 (M"). 

20 IN VITRO AND IN VIVO TEST PROCEDURES 

t, Inhibitory effects of compounds on VLA4 dependent cell a dhesion to Fibronecrin and VCAM. 

1.1 Metabolic Jabelhng of RAMOS cdls. 
25 RAMOS cells < a pre-B eel! line from ECACC, Porton Down. UK) are cultured in RPMI culture 
medium (Gibco, UK) supplemented with S% foetal calf serum (ECS, Gibco, OK), Prior to assay 
the cells are suspended at a concentration of 0.5 X 1# ceils/ml RPMI and labelled with 
400pCWQ0mls of f 3 HJ-methionine (Amersham, UK) for 18 hours at 37°C. 

30 1,2 96 well plate preparation for adhesion assay. 

Cytostar plates (Amersham, OK) were coated with 50pi/well of either 3ugftnl human soluble 
VCAM-1 (R&D Systems Ltd, OK) or28,8pg/mi human tissue Fihronecfin (Sigma, UK), in 
control non-specific binding wells SOfil phosphate buffered saline was added. The plates were 
then left to dry in an incubator at 2S*C t overnight The next day the plates were blocked with 

35 20G|Ltl/weM of Pucks buffer (Gibco, UK) supplemented with 1 % BSA (Sigma, UK). The plates 
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were left at room temperature in the dark for 2 hours. The blocking buffer was then disposed of 
and the plates dried by inverting the piate and gently tapping it on a paper tissue. SOfil/weSi of 
3,6% dimethyl sulphoxide in Pucks buffer supplemented with SrnM manganese chloride (to 
activate the integral receptor Sigma, OK) and 0.2% USA (Sigma, OK), was added to the 
5 appropriate control test binding and non-specific binding assay wells in the plate. SOul/well of 
the test compounds at the appropriate concentrations diluted in 3.6% dimethyl sulphoxide In 
Fucks buffer supplemented with 5m M manganese, chloride and 0.2% BSA, was added to the test 
wells. 

Metabolieally labelled cells were suspended at 4 x 1©» cells/ml in Pucks buffer that was 
10 supplemented with manganese chloride and BSA as above. S0ul%ell of cells in 3.6 % dimethyl 

sulphoxide in Pucks buffer and supplements was added to all plate wells. 

The same procedure exists for plates coated with either VCAM-1 or fibroncctin and data is 

determined lor compound inhibition of cell binding to both substrates. 

1.3 Performance of assay and data analysis. 
15 The plates containing cells in control or compound test wells are incubated in the dark at room 

temperature for 1 hour. 

The plates are then counted on a Wailac Mkrobeta scintillation counter (Wallac, OK) and the 
captured data processed in Microsoft Excel (Microsoft, OS). The data was expressed as an 
IC50, namely the concentration of inhibitor at which 50% of control binding occurs. The 
20 percentage binding is determined from the equation: 

{ECCTB * C NS MCj - C NS )3 / <CTB " CnsHX 100 m % binding 

where Cj/B are the counts bound to fibronectin {or VCAM-t) coated wells without inhibitor 
25 present, C^g are the counts present in wells without substrate, and C{ are the counts present: in 

wells containing a ceil adhesion inhibitor. 

Compound data of this invention is expressed for ICs©s for inhibition of cell adhesion to 

both fibronectin and VCAM-1. Particular compounds of the invention inhibit cell adhesion to 

fibroncctin and VCAM-3 with ICSOs in the range 100 micromolar to 0.1 nanomolar. Preferred 
30 compounds of the invention inhibit cell adhesion to fibronectin and VCAM-1 with ICSOs in the 

range J.0 nanomolar to 0.1 nanomolar. 
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% Inhibition of antigen -induced ajrwaj inflammation in the mouse and rat. 
2.1 Sensitization of the animals. 

Rats (Brown Norway, Harland Olac, UK) are sensitized on days 0, 12 and 21 with ovalbumin 
5 (100 fig, UitraperitoneaUy [Lp]» Sigma, UK) administered with aluminium hydroxide adjuvant 
(lOOmg, i.p., Sigma, UK) in saline (lml, Lp.), 

In addition mice (CS7) are sensitized on days 0 and 12 with ovalbumin (Wjig, t.p.} administered 
with aluminium hydroxide adjuvant (2fimg,i.p.) in saline (0.2ml, i.p.). 

10 22 Antigen challenge. 

Rats arc challenged on any one day between days 28-38, while mice are challenged on any one 
day between days 20-30. 

The animals are challenged by exposure for 30 minutes (rats) or 1 hour (mice) to an aerosol of 
ovalbumin <10g / i) generated by an ultrasonic nebulizer (deVilbiss Ultraneb, US) and passed into 
15 an exposure chamber. 

23 Treatment protocols. 

Animals are treated as required before or after antigen challenge. The aqueous-soluble 
compounds of this invention can be prepared in water (for oral, p.o. dosing) or saline (for 
20 intratracheal, i.t. dosing). Non-soluble compounds are prepared as suspensions by grinding and 
sonicating the solid in 0.5 % methyl cellulose / 0.2 % polysorbate 80 in water (for p.o. dosing, 
both Merck UK Ltd., UK) or saline (for i.t. dosing). Dose volumes are: for rats 1ml / kg, p.o. or 
0,5mg / kg, i.t.; for mice 10ml / kg, p.o. or 1ml / kg, i.t. 

25 2.4 Assessment of airway inflammation. 

The cell accumulation in the lung is assessed 24 hours after challenge (rats) or 48-72 hours after 
challenge (mice). The animals are euthanized with sodium pentobarbitone (2O0mg/kg, i.p., 
Pasteur Merienx, France) and the trachea is immediately cannulatcd. Cells are recovered from 
the airway iumen by bronchoaiveolar lavage (BAL) and from the lung tissue by enzymatic 

30 (collagcnase, Sigma, UK) disaggregation as follows. 

BAL is performed by flushing the airways with 2 aliquots (each 10 ml/kg) RPMI 1640 medium 
(Gibco, UK) containing 10 % fetal calf serum (PCS, Serotcc Ltd., UK). The recovered BAL 
ali<}Uois are pooled and eel! counts made as described beiow. 

Immediately after BAL, the lung vasculature is flushed with RPMI 1640 / FCS to remove the 
35 blood pool of cells. The lung lobes are removed and cut into 0.5 mm pieces. Samples (rats: 
400m g ; mice: ISOrag) of homogenous lang tissue are incubated in RPMI 1640 / FCS with 
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coilagenase (20 Wml for 2 hours, then «0 U/ml for 1 hour, 37*0 to disaggregate ceils from the 
tissue. Recovered cells are washed in RPMI 1640 / FCS. 

Counts of tot at leukocytes recovered from the airway lumen and the lung tissue are made with 
an automated cell counter (Cohas Argos, US). Differential counts of eosinophils, neutrophils and ^ 
S mononuclear cells are made by light microscopy of cytocentrifuge preparations stained with 
Wright-Giemza stain (Sigma, UK). T cells are counted by flow cytometry (EPICS XL, Coulter 
Electronics, US) using fluophore-bbeiled antibodies against CD2 (a pan-T cell marker used to 
quantify total T cells), CD4, CDS and CD2S (a marker of activated T cells). All antibodies were 
supplied by Serotec Ltd., UK). 

10 

2.5 Data analysis. 

The eel! data was expressed as mean cell numbers in unchallenged, challenged and vehicle 
treated, and challenged and compound treated groups, including the standard error of the 
means. Statistical analysis of the difference among treatment groups was evaluated using one- 
15 way analysis of variance via the Mann- Whitney test. Where p < 0.05 no statistical significance 
existed. 
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CLAIMS 

1. A compound of genera! formula {!):- 



5 




m 



10 (ii) R 3 -L 2 -R 4 *Z 3 -; 

(hi) R^lAArMAz 3 -; or 
(iv) R3.lAArM 2 -R 4 -Z 3 -; 
R 2 represents hydrogen, halogen, lower alky! or lower alkoxy; 

R3 represents alkyl, alkenyi, alkynyl, aryl, arylalkyl, arylalkenyl, aryiaikynyl, cydoaikyi, 
15 cycloaikjlalkyi, cydoaikylalkeayl, cycloalkyialkynyl, eycioalkenyl, cycloalkenylalkyl, heteroaryl, 
heteroarylalkyl, fceteroarylalkenyl, heteroarylalkynyk heterocydoalkyl or heterocydoalkyMkyJ; 
R 4 represents an alkylene chain, an alkenylene chain, or an alkynylene chain; 
R 5 represents hydrogen or lower alkyl; 

R« represents hydrogen, alkyl, alkenyl, aryl, arylalkyl, cydoaikyi, cydoalkyialkyl, hcteroaryl or 
20 heteroaryialkyl; 

R 7 and R 7a are each independently hydrogen or lower alkyl; 

R s represents hydrogen, alkyl, aryl, arylalkyl, cydoaikyi, cydoalkyialkyl, hcteroaryl, 
heteroarylalkyl, heterocydoalkyl or hetcrocycloaikylaikyl; 

R^ represents aifcy!, aryl, cycloalkyl, hcteroaryl or heterocydoalkyl, or alkyl substituted by aryl, 
25 an acidic functional group, cycloalkyl, heteroaryl, heterocydoalkyl, -S(0) m R 3 , -C(=0}-NY 4 Y 5 
or -NY 4 ¥ 5 ; 

RW represents hydrogen, R 3 or alkyl substituted with alkoxy, cydoaikyi, hydroxy, mercapto, 
aikylthioor.NY%5. 
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R** and R 13 are each independently selected from hydrogen or a group consisting amino acid 
side chains, an acidic functional group, R 3 , -C(«0)-it 3 , or -C0=O)-N Y 4 Y 5 , or aikyl substituted 
by an acidic functional group or by R 3 -NY*** .NH-C(=0)-R 3 -C(-0)-R 4 *NH 2 , 
-C(=0)-Arl-NH 2> -C(=0)-R 4 -C0 2 H, or -C(=<»-NY 4 y5; 
5 or R !fi and R n or R 10 and R 12 together with the atoms to which they attached form a 3- to 
6-membered heterocycloalkyl ring; 

R*2 represents C j. 6 aSky!ene, optionally substituted by R 3 : 

r!4 represents aikyl, aryl, arylalkyl, cyctoalkyJ, cycloalfcylalkyl, heteroaryl, heteroaryialkyl, 
heterocycloalkyl or heterocydoalkylalkyl; 
10 A 1 represents a straight chain C j^alkylene linkage optionally substituted by one or more 

groups chosen from aikyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, train©, oxo, thioxo, or aikyl 
substituted by -ZR 6 , -NY*Y 2 -C0 2 R 6 or -C(*0}-NY* Y 2 ; 
Ar* represents arylene or heteroaryldiyi; 
represents: 
15 (i) a direct bond; 

(Si) an alkenylene, atkylene, alkynylene, eyeloalkenylene, cycloalkylene, 
heteroaryldiyi, heierocycloaikylcne or arylene linkage each optionally 
substituted by (a) an acidic functional group, cyano, oxo, -S(0) m R 9 , R 3 , 
-C{=G)-R 3 , -C{=0)-OR 3 -N(R8)-C<=0).R 9 , -N(R 8 }-C{=0}-OR 9 , 
20 -N{R s ).S0 2 -R 9 , -NY 4 Y 5 or ^OVNCR^-aRSxR* i)] p -C(=0)-NY 4 Y$, or by 

(b) aikyl substituted by an acidic functional group, orbyS(0) m R 9 
-C0=O>-NY 4 Y s or-NY 4 Y s ; 
dm a -[C(=O}-N(R 10 )-C(R5)(r1 i )Jp . iinkagc . 

(iv) a -Z 2 -R 12 - linkage; 
25 (v) a -C(=0)-CH 2 -C(=0)- linkage; 

(vi) a -Rl2.Z 2 -R i2 - linkage; 

m a -C(R 4 )(R i3 )-[C(=0)-N(RW)-C(R5}(Rll)3 r linkage; or 
(via) a -iAlAt 7 - linkage; 
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L 2 represent a -NR 5 -€(=ZKNR 5 - } -C(=Z}-NR 5 -, -C{=OK -C(=Z)-0-, -NR S -C{=ZK -Z-, 
-S(0} m ; -NR5-, -SO2-NR 5 -, -NRS-S0 2 -» -NR 5 "C{=0)-0», -0-€(=0)-, or -0-C(=0)-NR 5 - 
linkage; 

L 3 represents a heteroaryldlyt, "NRS-C^ZJ-NRS., . C <=Z)-NR 5 -, -C0=ZM>-, .NRS-C(*Z}-, -Z-, 
5 -S(0} m -, -NR 5 -, -S0 2 -NR§-, -NR S -S0 2 *, -NRS-C^OJ-O-, -0-C(=0)., or -0-C(=0)-NR s - 
linkage; 

L 4 represents a direct bond, an aifcylene, alkenyiene or alkynylene chain; 
L s and L 7 each independently represent a direct bond or an alkylene chain; 
f/> represents a cycloalkylene or heterocycloalkylene linkage; 
10 Y l and Y 2 are independently hydrogen, alkenyl, alky!, aryl, arylalkyi, cycloalkyl, heteroaryl or 
heteroarylalkyl; or the group «NY*Y 2 may form a cyclic amine; 

Y 4 and Y 5 are independently hydrogen, alkenyl, alkyi, aikynyL aryl, cycloalkenyi, cycloalkyl, 
heteroaryl, heterocycloalkyi, or alky! substituted by alkoxy, aryl, cyano, cycloalkyl, heteroaryl, 
heterocycloalkyi, hydroxy, oxo, -NY*Y 2 , or one or more -C0 2 R 8 or -C(=:0}»NY*Y 2 groups; or 

15 the group -NY 4 Y S may form a 5- to 7-membered cyclic amine which (!) may be optionally 

substituted with one or more substituents selected from alkoxy, carboxamido, carboxy, hydroxy, 
oxo (or a 5-> 6- or 7-membered cyclic aceta! derivative thereof), R*°; fii) may also contain a 
further heteroatom selected from O, S, S<> 2 , or NY**; and (iii) may also be fused to additional 
aryl, heteroaryl, heterocycloalkyi or cycloalkyl rings to form a bicyclk or tricyclic ring system; 

20 Y« represents hydrogen, alkyl, aryl, arylalkyl, -C(=0)-Ri 4 -CK»ORl 4 or -SG 2 R* 4 ; 
Z is an oxygen or sulphur atom; 
Z* Is C{R 7 )(R 7 »}, C(=0) or CH(OH); 
Z 2 is 0, S(0) n , NR 5 , SONR 5 , C<=0)NR 5 or C(*0); 
Z3 is a direct bond, C(*0), OC{=0), NR5C(=0), or S0 2 ; 

25 m is an integer 1 or 2; 

u is zero or an integer 1 or 2; 
p is zero or an integer 1 to 4; and 
Y is carboxy (or an acid biotsostere); 

and the corresponding N-oxides, and their prodrug?; and pharmaccuticallv acceptable salts and 
30 solvates of such compounds and their N-oxides and prodrugs, but excluding compounds where 
an oxygen, nitrogen or sulphur atom Is attached directly to a carbon carbon multiple bond of an 
alkenyiene, alkynylene or cyeioatkenyiene residue. 
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2. A compound according to claim I in which R J represents a group R 3 -Z, 3 - in which Z 3 is 
C(sO> and R 3 is optionally substituted aryl, optionally substituted lieteroaryl or optionally 
substituted arylalkyl. 

5 3. A compound according to claim 2 in which R 3 is phenyl or phenyl substituted by one or 
two of aryloxy, cyano, halo, lower alkoxy, lower alkyl, nitro or CF3. 

4. A compound according to claim 2 in which R 3 is isoqutnoUnyl, isoxazolyl, 
pyrazolopyriraidmyl, pyridyi, pyrimidinyi, quinoiiml, thiazolyl and triazoiyl, each optionally 

W substituted by one or two of aikylearhonyl, aryl, cyano, halo, lower alkoxy, lower alkyl, lower 
alkylsalphonyi, lower aikylthio, nitro or CF3. 

5. A compound according to claim 2 in which R 3 is benzyl optionally substituted in the 
phenyl ring by one or two of halo, hydroxy or raethoxy. 

15 

6. A compound according to claim 2 in which R 3 is 2-chlorophenyl, 5-chloro-2-cyanophenyl, 
2.chloro-6-methyIpheny! t 2,6-dichlorophenyl, 2.6-difluorophenyl, 4-f]uoro-2-trffiuoromcthyl, 2- 
methyl-4-tiitrophenyi, 2-methyl-5-nitrophenyl, 2-nitrophenyl, 3-nitrophenyl or 2-pheuoxyphcnyl. 

20 7. A compound according to claim 1 in which R 1 represents a group R 3 -L 3 -Ar 1 -L 4 -Z 3 - in 
which Z 3 is C(»0), h 4 is a straight or branched Cj^alkylene chain, Ar 1 is optionally substituted 
phenylene or optionally substituted heteroaryldiyl, L 3 is an -NH-C(=0)-NH- linkage and R 3 is 
optionally substituted aryl or optionally substituted heteroaryi. 

25 8. A compound according to claim 7 in which L 4 is methylene, Ar 1 is optionally substituted 
p-phenylene and R 3 is optionally substituted phenyl. 

9. A compound according to claim 8 in which Ar 1 is p-phenylene or p-phenylene substituted 
in the 3-position by halo, Chalky!, C^aikoxy, C^alkyithio, Cj^alkyisnlphinyl or 
30 C 1 „ 4 aIkyisulphonyl and R 3 is phenyl substituted in the 2-position by Cj^alkyl, 
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10, A compound according to claim 1 is which R 1 represents a group R 3 -lAAr ! -lAzA in 
which Z 3 is C(=0), L 4 is a straight or branched Cj^aikylene chain, Ar 1 is an optionally 



substituted $ to 10 membered bicydic system j a 




membered heterocyefe ring, ring j B is a 5 or 6 membered h«terocycle or a henzene ring 



5 and the two rings are joined together by a carbon-carbon linkage or a carbon-nitrogen linkage, 
L 3 represents NH and R 3 is optionally substituted aryL 

11. A compound according to claim 1 0 in which L 4 is methylene and Ar 1 is optionally 
substituted benzoxazolyl or optionally substituted benzimidazolyl. 

10 

12, A compound according to claim 11 in which Ar 1 is benzoxazolyl or benzimidazolyl each 
optionally substituted by one or more groups selected from lower alkyi, lower aikoxy, amino, 
halogen, hydroxy, lower aikylthio, lower aikyisulphinyl, lower alkylsulphonyl, nitro or 
trifluoromethy!, and R 3 is phenyl substituted in the 2-position by lower aikyl, lower alkoxy, halo 

15 ordK^alkylamino. 

1.3. A compound according to chum I in which R 1 represents a group R^fAArMAzA in 
which Z 3 h C(-O), L 4 is a straight or branched Cj^alkylene chain, Ar 1 is optionally substituted 
phenylene or optionally substituted heteroaryidiyt, L 3 is ~C(=0)-NH- and R 3 is hfeterocycloaikyl. 

20 

14, A compound according to claim 13 in which L 4 is methylene and Ar 1 is optionally 
substituted p-phenylene. 

15. A compound according to claim 14 in which Ar* is p-phenylene or p-phenylene 

25 substituted in the 3-position by halo, Cj^alkyL Cj^aikoxy, C j^alkylthio, Ci^alkyisulphinyl or 
Ci^alkylsulpbonyi and R 3 is indolinyl. 



16, A compound according to any preceding claim in which R 2 is hydrogen. 
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17. A compound according to any preceding claim in which A 1 is an unsubstituted straight 
chain Cj^ajkylene linkage. 

18. A compound according to claim 17 in which A 1 is methylene. 

S 

19. A compound according to claim 17 in which A 1 is ethylene. 

20. A compound according to any preceding claim in which Z* is CH 2 , CHOH or C{=0). 
10 21. A compound according to claim 20 in which Z 1 is CEb, 

22. A compound according to any preceding claim in which L l is an optionally substituted 
aikylene linkage. 

15 23. A compound according to claim 22 in which L 1 is ethylene or propylene, each optionally 
substituted by lower alkyi, aryL heteroaryL -N(R8}«C(«0)-R 9 , .N(RfyC(-0>OR 9 , 
•N(R 8 )-S0 2 .R 9 , -NY 4 Y 5 and -[C(«0)-N(R 1<) )-C(R 5 }(K 1I }]p-C{=0}-NY 4 Y5 or a i ky i substituted 
by carboxy or an acid bioisostere, -ZH, -ZR* -C(=0)-NY 4 y5 or -NY 4 Y* {wherein R* R5, r8 
R^ R ly , R 11 , Y 4 , Y 5 , Z and P are as defined in claim 1). 

26 

f 

24. A compound according to claim 22 in which L 1 is a group — C CRj~ where R s is 

hydrogen or lower alkyi and R iS is hydrogen or lower alkyi, or where R 5 is hydrogen and R 1S is 
aryl, heteroaryL -N(R*)-C<*0)-R 9 , -N(R8)-C(=0)-OR^, -N(R*)-S0 2 -R 9 , -NY 4 yA 
-[C(=0)-N{R w )-C(R s )(R 1 1 )]|>-C{=0)-NY 4 Y 5 , or alkyi substituted by carboxy or an acid 
25 bioisostere, or by -ZH, -ZR 3 , -C(=0)-NY 4 y5 or . NY 4y5 (wherein r3, R5 rS r9 r10, r1 1, Y 4 , 
Y 5 . Z and P are as defined in claim I). 
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25, A compound according to claim 24 in which L* is a group —CH-CH— where R 15 

represents hydrogen, lower alkyl, aryl, heteroaryi, -N(R 8 )-C(-0)-R 9 , -N(R 8 )-C(=0)-OR 9 
-N(R 8 }-S0 2 -R 9 or -N Y 4 Y 5 , or alkyl substituted by carboxy, •OH, -OR 3 or -C(«0)«NY 4 Y s 
(wherein R 3 , R 8 , R 9 , Y 4 and Y 5 are as defined in claim 1). 

26. A compound according to claim 24 in which L 1 is a group —CH-CH— where R 15 



represents hydrogen, lower alkyl, aryl, heteroaryi, -N(R 8 )-C<=0)-R 9 -N<R 8 )-C{=0)-OR 9 
.N(R 8 )-S0 2 -R 9 or -N Y 4 Y 5 , or alky! substituted by carboxy, -OH, -OR 3 or -0(=0)-NY 4 Y 5 
(wherein R 3 , R 8 , R 9 , Y 4 and Y 5 are as defined in claim 1). 

f 

27. A compound according to claim 22 in which L 1 is a group — CH5-C where R 5 is 

hydrogen or lower alkyl and R 15a represents tower aikyi, or where R 5 is hydrogen and R 15a 
represent, aryl, heteroaryl, .N(R 8 )-C(=0}.R 9 , -N(R«)-C(=0)-OR 9 , -N(R 8 )-S0 2 -R 9 -NY<Y* 
-[C{«O)-N(R i0 )-C{R 5 )(R il )jp-C(=O}-NY 4 Y 5 , or alkyl substituted by carboxy or an acid 
bioisostere, or by -ZH, -ZR 3 , -C(=0)-NY 4 y5 or . NY 4 Y S (whcrein R 3, R 5 R 8 R 9 R 10, R U Y 4 
Y s , Z and P are as defined in claim!}. 

28. A compound according to claim 27 in which L 1 is a group — CH~CH~~ where R j ~ a 

represents -N(R 8 }-CC=0)-R 9 or -N(R 8 KS0 2 -R 9 (wherein R s and R 9 are as defined in claim 1). 

29. A compound according to claim 27 in which L 1 is a group — CH r CH~~ where R 15a 
represents -N(R 8 }-C(=0)-R 9 or -N{R 8 )-S0 2 -R 9 (wherein R s and R 9 are as defined in claim 1). 
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30. A compound according to any preceding claim in which Y represents carboxy. 

31. a compound according to claim 1 having the formula (la):- 



O 



H-Ar 1 -!,* ^ 

(la) 



in which R 2 , R 3 , A 1 , Ar 1 , L 1 , L 4 , V and Z* arc as defined in any relevant preceding claim, and 
the corresponding N-oxides, and their prodrugs; and pharmaceutical!? acceptable sails and 
solvates of such compounds and their N-oxides and prodrugs, 

32. A compound according to claim J having the formula (lb) 




(lb) 

in which R 2 , ll\ A 1 , h z > Y and Z 1 are as defined in any relevant preceding claim, X is NR 3 or O, 
Z 4 represents a direct bond, NR 5 , 0 or S(0) a (where R 5 and n are as defined in any relevant 
preceding claim), and R is hydrogen or an aryi group subsiituent, and the corresponding 
N-oxides, and their prodrugs; and pharmaceutical!? acceptable sails and solvates of such 
compounds and their N-oxides and prodrugs. 



33, A comoownd according to claim 1 having the formulate);- 
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•cor 

R 2 
O 



<lc) 



in which Ar 1 , lA A*, R 2 , L 1 , V and Z 1 are as defined in any relevant preceding claim, and the 
5 corresponding N-oxides, and their prodrugs; and pharmaceutical!? acceptable salts and solvates 
of such compounds and their N-oxides and prodrugs. 

34. A compound according to claim 1 having the formuia(Id}:- 



0V 



(Id) 



in which R*\ A 1 , R 2 , L J , Y and Z 1 are as defined in any relevant preceding claim, and the 
corresponding N-oxides, and their prodrugs; and pharmaceutical!? acceptable salts and solvates 
IS of such compounds and their N-oxides and prodrugs. 

35. A compound according to claim 31 in which R 3 is phenyl substituted in the 2-position by 
Cj^alkyL 

20 36. A compound according to any one of claims 3L 33 and 35 in which Ar 1 is p-phenylene or 
p.phenylene substituted in the 3-posttion by halo ; Chalky!, Ci^alkoxy, O^alkyltbio, 
Ci.4alkylsulphinyl or Cj^alkylsalphonyL 



37. A compound according to claim 32 in which R 3 is phenyl substituted in the 2-positton by 
25 lower alkyl, lower alkoxy, halo or diCj^aikyhwnino. 
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38. A compound according to claim 32 or claim 37 in which Z 4 represents NH. 

39. A compound according to any one of claims 32, 37 and 38 in which R represents 
hydrogen, halo, iower aikyi or lower atfcoxy. 

5 

46. A compound according to any one of claims 31, 32, 33 and 35 to 39 in which L 4 is a 
straight or branched Cj^alkylenc chain. 

41. A compound according to claim 40 in which L 4 is methylene. 

10 

42. A compound according to claim 34 in which R 3 is phenyl or phenyl substituted by one or 
two of aryloxy, cyano, halo, iower alkoxy, iower aikyl, nitro or CF3. 

43. A compound according to claim 34 in winch R 3 is benzyl optionally substituted in the 
15 phenyl ring by one or two of halo, hydroxy or methoxy, 

44. A compound according to claim 34 in which R 3 is 2-cblorophenyi, S-chloro-2- 
cyanophenyi, 2<hloro-6-methylphenyl, 2,6-dichiorophenyl, 2,6-difluorophenyl, 4-fl«oro-2. 
trifluoromethyl, 2-methyM-nitropheayl, 2-methyi-5-nitrophcnyi, 2-nitrophcnyl, 3-nitrophenyl or 

20 2-pheuoxyphenyi. 

45. A compound according to any one of claims 31 to 44 in which A * is an unsubstttuted 
straight chain Cj^alkyiene linkage. 

25 46. A com pound according to claim 45 in which A 1 is methylene. 

47. A compound according to claim 45 in which A 1 is ethylene. 

48. A compound according to any one of claims 31 to 47 in which Z, 1 is CH2, 

36 

49. A compound according to any one of claims 31 to 48 in which R 2 is hydrogen. 
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50, A compound according to any one of claims 31 to 49 in which L* is an optionally 
sHtafifiJtai alkylene linkage. 

51. A compound according to claim 50 in which L 1 is ethylene or propylene, each optionally 
5 substituted by lower alky], aryl, heteroaryl -N{R 8 }«C<==0}-R 9 , -N<R 8 )-C(=0}-OR 9 , 

-N<R 8 >-S02-R 9 , -NY 4 Y S and .rC{=0)-N{R 1 ' > }-C(R5)(Rll)] p -C( : =0).NY 4 Y s or aikyl substituted 
by carboxy or an acid bioisostere, -ZH, -ZR^, -COsO-NY*** or «NY 4 Y* (wherein r5 r8 
R 9 r1» R ll y4 Y 5 z and P are as defined in claim I). 

f 

10 52. A compound according to claim SO in which L 1 is a groop — C — CHj- where R 3 is 

hydrogen or lower aikyl and R 15 is hydrogen or lower aikyl, or where R 5 is hydrogen and R iS is 
aryl, heteroaryl, .N<rS)-C(=0)-R 9 -N(R8}-C<=OK>r9 -N(R*).S0 2 -R?, -NY 4 Y5 
-{C{=0}-N{R 1Q )-C{R 3 ){R 11 )] i ,*C(=0).NY 4 Y 5 , or alkyl substituted by carboxy or an acid 
bioisostere, or by -ZH, -ZR3, -C<=0)-NY 4 Y5 or -NV*V« (wherein R^ R5 rS r9 r10, r 11 Y 4, 
15 Y 5 , Z and p are as defined in claim X). 

53. A compound according to claim 52 in which L l is a group — ~CH— CH™ where R 15 

represents hydrogen, lower alkyl, aryl, heteroaryl, -N{R 8 )-C(=0)-R 9 , -N(R 8 )-CH»-OR 9 , 
-N(r8).S02"R 9 or -NY 4 Y 5 , or alkyl substituted by carboxy, -OH, -OR 3 or -C(=0)-NY 4 Y S 
20 (wherein R 8 R 9 Y 4 and Y 5 are as defined in claim 1). 

54. A compound according to claim 52 in which L 1 is a group CK—CH— where R 15 

i 15 

represents hydrogen, lower aikyl, aryl, hetcroaryi, -N(R 8 )-C(«0)-R 9 , -N<r8}-C<=0)-OR 9 
-N(R 8 )-S02-R 9 or -NY 4 Y S , or alkyl substituted by carboxy, -OH, -OR 3 or -€(=0}-NY 4 Y 5 
25 (wherein K-\ R s , R 9 , Y 4 and Y s are as defined in claim 1). 
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f 

55. A compound according to claim 50 in which L 1 is a group — CH— C where R 5 is 

hydrogen or lower atkyl and R represents lower alkyl, or where R^ is hydrogen and R^ a 
represents aryf, heteroaryl, -N(R8}-C{=0}-#, -N(r8)-C(=O)-0R9 -N(R$)-S0 2 -R 9 , -NY*** 
-[C(=0)-N(R w )-C(R 5 )(R n )] p -C{=0)-NY'*Y5, w a&yl substituted by carboxy or an acid 
5 bioisostere, or by -ZH, -ZR 3 -C<=0)-NY 4 Y* or -NY 4 Y S {wherein R* R5 R 8 R 9 R M R 11 y 4 
Y 5 , Z and P are as defined in ciaiml). 

56. A compound according ta claim 55 in which L* is a group — CH— CH— where R 15a 
represents -N(R 8 }-C{=0)-R 9 or -NO^-SOj-R 9 (wherein R s and ft 9 are as defined in claim I). 

10 

57. A compound according to claim 55 in which h l is a group — CH—CH — where R* 5a 

A"» 

represents *N(RS)-CC=0)-R 9 or -N(R 8 )-SG2-R 9 (wherein R 8 and R s are as defined in claim I). 

58. A compound according to any one of claims 31 to 57 in which Y represents carboxy. 

IS 59. A compound or formula (la) according to claim 31 in which R 2 is hydrogen, R 3 is a 2- 
substituted phenyl, A 1 is methylene or ethylene, Ar 1 is optionally substituted m- or p-phenylene 
or optionally substituted p-pyridinediyl, L 1 is a — CH-~C%~ [where R 15 represents 

hydrogen, lower alkyl, aryl, faeteroaryt, -N{« 8 )-C(=0}-R^ -N(R»>-C{=0>-0R9 -N(R 8 )-SG 2 -R 9 
or -NY 4 Y 5 , or alkyl substituted by carboxy (or an acid bioisostere}, -OH, -OR 3 , -C(~0)-NY 4 Y 5 ], 
20 L 4 represents a straight or branched Cj^alkyiene chain, Y represents carboxy and Z 1 

represents CH 2 ; and the corresponding N-oxides, and their prodrugs; and pharmaceutical!? 
acceptable salts and solvates of such compounds and their N-oxidcs and prodrugs. 

60. A compound of formula (la) according to claim 31 in which R 2 is hydrogen. R 3 is a 2- 
25 substituted phenyl. A* is methylene or ethylene, Ar 1 is optionally substituted m- or p-phenylene 
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or optionally substituted p-pvridinediyl, L 1 is a — CHj~CH group [where R i5a represents 

-N(R 8 )-C(=0)-R 9 , or -NCR^SOj-R 9 }, *- 4 represents a straight or branched Cj^alkylene chain, 
Y represents carboxy and Z* represents CH2; and the corresponding N-oxides, and their 
prodrugs; and pharmaceutical^ acceptable sails and solvates of such compounds and their 
5 N-oxides and prodrugs. 

CI. A compound of formula (lb) according to claim 32 in which R is hyd rogen, chloro, 
methyl, ethyl or methoxy, R 2 is hydrogen, R 3 is optionally substituted aryh A 1 Is methylene or 
ethylene, L 1 is a — CH—CHj- group {where R 15 represents hydrogen, lower alky!, aryl, 

A" 

10 heteroaryi, -N{RS)-C{=0)-R^ -N(R 8 K(=0).OR 9 .n ( r8).so 2 -R 9 or -NY*** or alkyl 

substituted by carboxy (or an acid bioisostere), -OH, -ZR 3 , .C(«0)-NY^ or -NY***], I> is a 
straight or branched Ci^alkyiene chain, X is O, Y is carboxy, Z* is CH 2 , Z 4 is NH, and the 



ii 2 is attached at the ring 6 position; and the corresponding 

b 

N-oxides, and their prodrugs; and pharmaceutically acceptable salts and solvates of such 
IS compounds and their N-oxides and prodrugs. 

62. A compound of formula (lb) according to claim 32 in which R is hydrogen, chloro, 
methyl, ethyl or methoxy, R 2 is hydrogen, R 3 is optionally substituted, A 1 is methylene or 
ethylene, L 1 is a — CH~CH~~ group [where R 15a represents -N(R s )-C{=0)*R 9 or 



20 .N<R*VSO>-R 9 I, h 4 is a straight or branched Cj^alkylene chain, X is O, Y is carboxy, Z 1 Is 

AT 

CH2, Z 4 is NH, and the group — -LM R 2 & attached at the ring 6 position; 



WO 00/15612 



PCT/GB9MJ2SI9 



and the corresponding N-oxides, and their prodrugs; and pharmaceutical!? acceptable salts and 
solvates of such compounds and their N-oxides and prodrugs. 

63, A compound of formula (ft) according to ciaira 32 in which R 2 is hydrogen, R 3 is 
S optionally substituted, A * is methylene or ethylene, L 1 is a — CH~~C%~ group [where R 15 

represents hydrogen, lower atkyl, aryi, heteroaryl, 

-N(R 8 )-S02-R 9 or -NY 4 Y 5 , or alkyl substituted by carboxy {or an acid bioisostere), -OH, -OR 5 , 
-C{*0)-NY 4 Y 5 or -NY 4 Y S J, L 4 is a straight or branched Cj^alkyiene chain, X is NR S ,Y is 




carboxy, Z* is CH 2 , Z 4 is NH. and the group — j/—/ r 2 is attached at the 



J0 ring 5 or 6 position; and the corresponding N-oxides, and their prodrugs; and pharmaceutleally 
acceptable salts and solvates of such compounds and their N-oxides and prodrugs. 

64. A compound of formula (lb) according to claim 32 in which R 2 is hydrogen, R 3 is 
optionally substituted aryl, A 1 is methylene or ethylene, L 1 is a — CK-QU~~ group [where 

15 jr 15a represents •N(R 8 >«C(«0)-R 9 or -N(R 8 )-S0 2 -R 9 ], L 4 is a straight or branched C 1 . 4 alkylene 
chain, X is NR 5 , Y is carboxy, Z 1 is CH 2 , Z 4 is Nli, and the group 

X 

is attached at the ring 5 or 6" position; and the corresponding 

O 

N-oxides, and their prodrugs; and pharmaceutical acceptable salts and solvates of such 
compounds and their N-oxides and prodrugs. 

65, A compound of formula (Ic) according to claim 33 in which R 2 is hydrogen. A 1 is 
methylene or ethylene, Ar 1 is optionally substituted m- or p-phenylene or optionally substituted 
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p-pyridinediyl. L J is a — CH—CH— group (where R 15 represents hydrogen, methyl, aryi, 
heteroaryl, 

-N(R*)-C(=0).R9 -N^-C^-OR* -N(R*)-S0 2 -R 9 or -NY*** or alley! 
substituted by carboxy, -OH, -OR 3 or "C(=0)-NY 4 Y s ] t L 4 is a straight or branched 
Cj^alkyleoe chain, Y is carboxy and Z* is CHjj and the corresponding N-oxides, and their 
5 prodrugs; and pharmaceatically acceptable salts and solvates of such compounds and their 
N-oxides and prodrugs. 

66. A compound of formula (Ic) according to claim 33 in which R 2 is hydrogen, A 1 is 
methylene or ethylene, Ar 1 is optionally substituted m~ or p-phenyiene or optionally substituted 
10 p-pyridinediyl, L 1 is a — CHj-CH— group [where R * 5a represent -N(R s )-C<=0)-R9 or 

-N(R 8 )-S02-R 9 1, L 4 is a straight or branched Cj.4alkylene chain, Y is carboxy and Z 1 is CH 2 ; 
and the corresponding N-oxides, and their prodrugs; and pharmaceutical^ acceptable salts and 
solvates (eg. hydrates) of such compounds and their N-oxides and prodrugs. 

15 67. A compound of formula (Id) according to claim 34 in which R 2 is hydrogen, R 3 is 

optionally substituted phenyl, optionally substituted heteroaryl or optionally substituted benzyl, 
A 1 is methylene or ethylene, L 1 is a — CH— CHj- [where R 15 represents hydrogen, methyl, 

aryi, heteroaryl, - N(rS>C(=0)-R9 -N(RS)-C(=0)-0R9 .N(R s )-S0 2 "R 9 or -NY 4 y5, or alkyl 
substituted by carboxy, -OH, -OR 3 or -C{==0)-NY 4 Y s ], Y is carboxy and Z 1 is CH 2 ; and the 
20 corresponding N-oxides, and their prodrugs; and pharmaceutical!}- acceptable salts and solvates 
(e.g. hydrates) of such compounds and their N-oxides and prodrugs. 

68. A compound of formula (Id) according to chum 34 in which R 2 is hydrogen, R 3 is 
optionally substituted phenyl, optionally substituted heteroaryl, or optionally substituted benzyl, 
25 A 1 is methylene or ethylene, L 1 is a — CKj~CH~~ group [where R 1Sa represents 

-N(R 8 )-C(«0}-R 9 or -N(R 8 )-S02*R 9 I, Y is carboxy and Z* is CH 2 ; and the corresponding 
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N-oxides, and their prodrugs; and pharmaceutical!}' acceptable salts and solvates (e.g. hydrates) 
of such compounds and their N-oxides and prodrugs. 

69. A compound according to any one of claims m, 62, 64, 66, and 68 in which L 1 is a group - 
5 CH-CH— ■ 

76, A compound according to any one of claims 61, 63, 65 and 6? in which L 1 is a group 

10 7L A compound according to claim 70 in which R 15 represents hydrogen, 

72, A compound according to claim 70 in which R iS represents lower aikyl. 

73. A compound according to claim 70 in which R 15 represents optionally substituted 
15 phenyl. 

74. A compound according to claim 70 in which R 15 represents -N{R 8 )-C(-0)-R 9 where R 8 
is hydrogen or lower aikyl and R? h lower alkyl, aryl, heteroaryi, aikyl substituted by aikoxy, 
alkyl substituted by carboxy or aikyl substituted by -NY 4 Y S . 

20 

75. A compound according to claim 70 in which R i5 represents -N{R 8 )-C(=0)-OR^ where 
R 8 is hydrogen or lower aikyl and R^ is lower aikyl or alky! substituted by aryl. 

76, A compound according to claim 70 in which R iS represents -N(R 8 )-S02-R 9 where R 8 is 
25 hydrogen or lower aikyl and R 9 is lower alkyl, aryl heteroaryl. 

77, A compound according to claim 70 in which R 1S represents -NY 4 Y 5 where Y 4 and Y s 
represent hydrogen. 
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78. A compound according to claim 70 in which R* 5 represents -NY 4 Y 5 where Y 4 is 
hydrogen and Y s is lower alky I or alkyl substituted by aryi. 

79. A compound according to claim 70 hi which R 15 represents »NY 4 Y S where Y 4 and V 5 
5 represent aikyi substituted by aryi. 

80. A compound according to claim 70 in which R iS represents iower alkyl substituted by 
carboxy. 

10 81. A compound according to claim 70 in which R 15 represents lower alkyl substituted by 
-OH. 

82. A compound according to ciaim 70 in which R 1S represents iower aikyi substituted by 
-OR 3 . 

IS 

83, A compound according to claim 70 in which R 15 lower alkyl substituted by 
.C(*0)-NY 4 Y 5 . 



84. A compound according to claim 70 in which R 15 represents — H , — «E 2 , 
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(in which R is hydrogen or an aryl groap substituent), CH j5 — CHjCH 3 , 

Ci^CH^. CK a CH 2 CK 2 CH 3 , CK^OH, CH~ C0 2 H or CH~0Ke- 

85. A compound according to claim 69 in which R 15a represents -N(R 8 )-C(=G}-R 9 where R® 
10 is hydrogen or lower alkyl and R 9 is lower alkyl, aryl, hcteroaryl, alkyt substituted fey alkoxy, 

alkyl substituted by carboxy or alkyl substituted by -NY 4 Y 5 . 

86. A compound aceordi ng to claim 69 in which R 1Sa represents -N(R 8 )-C(==Q)-R 9 where R 8 
is hydrogen or lower aikyl and R 9 is selected from 2-chforophenyl, 5-chk>ro-2-eyatiophenyI, 2- 

15 chloro-6-methy! phenyl, 2,6-dichIorophenyl, 2,6-dffluorophenyl, 4-nuorG-2-trifluoromethyl, 2- 
metfayl^-nltrophenyU 2»methyl-5-nitropnenyI, 2-nitrophenyl, 3-mtropheiryi and 
2-phenoxyphenyl, 

87. A compound according to claim 69 in which R 15a represents -N{R 8 )-C(=0)-R 9 where R 8 
20 Is hydrogen or lower alkyl and R 9 is selected from quinolin-4-yl, isoquinolin-2-yl, 2,4-pyridin-3- 

yl» 2»6-dimethyi-4-triflaoromethyipyridsn^y»,44rifiuorometh,vSpyridin3-yl > 2~phenyl-4-methyl- 
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lA3-triazoi-5-yI, 3,5-dime*hynsoxas:ol-4.yt, 2,7-dimethylpyrazolQ-[ 1,5-ajpyrimidm-o-yi, % 
isopropyM-methylthiaxoi-S-yi and4-trinaoroinethyipyrirai€lin-5-yI. 

88. A compound according to claim 1 selected from:- 

yS)-propkmk: acid; 
3.(H[3-metboxy^<3-o-tolyMire^^^ 
3-(l-{t3^ethoxy.4.(3*o»toIyl.Hr^ 
acid; 

10 3-{H[3nmethoxy-4-(3-o-toi¥i-ure^^^ 
acid; 

3-a-{[3-methoxy-4-{3-o-toiyi-urado)-phen^ 
pentanedioic add; 

442-carboxy4.aH[3-meraoxy.4.{3-o.tolyl-ura^^ 
15 yi)-etbyicarbamoyI3-butyrie acid; 

6»yl)-ethyi]-sucdraainic acid; 

metIjyJ-isoxa2ok-3-c5iH>onyi)-arainol-propionic acid; 
20 2<2<hioro~6-mcthyl-benzoylamino}-3-[l-(^^^ 
ylj-propionic acid; 

propionic acid; 

3.{l-{^3-Inetboxy-4-i3-o4oiy^ureido)-phe^y0'accty^^23-dihydro-^^^ndol-5-yl}-3-pbenyl- 
25 propionic acid; 

3-{H|3-raethoxy4-(3-D«tolyi-umdo).ph^ acid; 
and tin corresponding N-oxide, and its prodrugs; and pbarmaccotically acceptable salts and 
solvates (e.g. hydrates) of such compounds and their N-oxtdes and prodrugs. 

30 89. Intermediate compounds of formulae (IV), (IX) and (2). 

90. A pharmaceutical composition comprising an effective amount of a compound according 
to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a pharmaceuticaHy acceptable 
salt or solvate of such a compound or its H-oxide or a prodrug thereof, in association with a 
35 pharmaceutically acceptable carrier or excipient. 
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91. A compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a 
pharniacenticaliy acceptable salt or solvate of such a compound or its N -oxide or a prodrug 
thereof for use in therapy. 

S 92. .4 compound according to claim I or a corresponding N-oxide, or a prodrug thereof; or a 
pharmaceutical^ acceptable salt or solvate of such a compound or its N -oxide or a prodrug 
thereof for use in the treatment of a patient suffering from, or subject to, conditions which can 
be ameliorated by the administration of an inhibitor of <x4$l mediated cell adhesion, 

10 93. A composition according to claim 90 for use in the treatment of a patient suffering from, 
or subject to, conditions which can be ameliorated by the administration of an inhibitor of cc4pl 
mediated cell adhesion. 

94 A compound or composition according to claim 1 or 90 respectively for use in the 
15 treatment of inflammatory diseases. 

95. A compound or composition according to claim 1 or 90 respectively for use in the 
treatment of asthma. 

20 96. Use of a compound according to claim t or a corresponding N-oxide, or a prodrug 

thereof; or a phannaceuticaHy acceptable salt or solvate of such a compound or its N-oxide or a 
prodrug thereof in the manufacture of a medicament for the treatment of a patient suffering 
from, or subject, to, conditions which can be ameliorated by the administration of an inhibitor of 
«4pl mediated cell adhesion. 

25 

97. Use of a compound accord ing to claim I or a corresponding N-oxide, or a prodrug 
thereof; or a pharmaceutical!;-- acceptable salt or solvate of such a compound or its N-oxide or a 
prodrug thereof in the manufacture of a medicament for the treatment of asthma, 

3fl 98. A method for the treatment of a human or non-human animal patient suffering from, or 
subject to, conditions which can be ameliorated by the administration of an inhibitor of a4pl 
mediated cell adhesion comprising administering to said patient an effective amount of a 
compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a 
pharmaceutkaliy acceptable salt or solvate of such a compound or its N-oxide or a prodrug 

35 thereof. 
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99. A compound as substantially herein before described with references to the Examples. 
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